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THE CHICAGO Daaiwacn COMMISSION, in its last 
report, says that, in addition to the $26,800,000 esti- 
mated by Engineers NEWTON and WORTHEN for a 
14-ft. channelin earth and 18-ft. channel in rock, 
further sums must be added for right of way, dump- 
ing. grounds,. transportation, straightening the 
South Branch, changing bridges, etc. The total cost 
thus figured up is $30,000,0.0. They say there is no 
provision under the law for raising any such sum, 
and they think that a cut of 18 ft. through rock avd 
160 ft. wide involves a cost wholly unnecessary. 
The cut thus proposed would carry 750,000 cu. ft. per 
minute, while the law demands only 300,000 cu. ft. in 
the same time. The Commission states that it will 
be time enough to make this deep channel when the 
general government demands, it and takes part in 
its execution; and that meanwhile a channel can 
be constructed of width and depth sufficient to pass 
300,000 cu. ft. per minute, with a saving of $7,000,000 
to $10,000,000 in the rock alone, and a corresponding 
saving in the earth work. The Commission submits 
these views to the people, and suggests that the law 
be amended so that they may exec»te this work in 
the most practical and economical way. Engineer 
WorTHEN is to submit a detailed estimate of cost of 
the smaller channel. 


THE BROOKLYN BRIDGE receipts in February 
were $92,773.37, which is $6,193.24 more than the re- 
ceipts in February, 1890. During the same period 
3,156,450 passengers were carried on the cars and 
212,402 persons used the promenade. The expendi- 
tures were $77,727.61. The claim of the late Col. W. 
H. PatneE for $5,000 for the use of his patent cable 
grip, etc., has been referred to tbe Controllers of 
New York and Brooklyn for examination. 


THE WOODEN STEAMER Ferdinand Schlesinger, the 
largest on the lakes, was launched at Wolf & David- 
son’s shipyard, Milwaukee, last week. This vessel is 
328 ft. long on the keel, 42 ft. beam and 27 ft. depth of 
hold. The engines are triple expansion, with 21, 34 
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and 57 in. cylinders and 42 in. stroke, furnished with 
steam at 160 lbs. The propeller is of sectional pat- 
tern, 13 ft. in diameter and 15, ft. pitch. The car- 
rying capacity is about 3,000 tons of iron ore. The 
bottom of this ship is provided with compartments 
for carrying 550 tons of water ballast. 


A PASSENGER CAR without end platforms has been 
patented by Mr. E. H. Beck ey, of Elkhart, Ind. 
At each end of the car are side doors at the bottom 
of the ordinary steps, the doors being tlush with the 
side of the car and opening inward. The steps may 
be covered by a trap door while the train is running. 
In the end of the caris a door and vestibule arrange- 
ment affording communication between the cars. 


THE TANSA DAM for the water supply of Bombay, 
India, is nearly completed, and work is in progress 
on the iron pipe line 60 miles long to coavey the 
water from the reservoir to the city. The dimen 
sions of this dam were given in ENGINEERING NEWS, 
Dec. 20, 1890. 


THE MANCHESTER SHIP CANAL Co, has expended 
over $45,000,000. More money is wanted at once, 
and it is stated that the City Council of Manchester 
will advance the $10,000,000 needed to complete the 
canal. The money must be secured by Aug. 15 next ; 
otherwise the men must be discharged and the 
plant, valued at $5,000,000, will be idle. 

A SIXTEEN-STORY BUILDING, 215 ft. high, is to be 
built on ground 60 ft. front by 182 ft. deep on Wash- 
ington St.,in Chicago. The land cost $525,000, or 
about $48 per sq. ft., which valuation is referred to 
as “low” in comparison with neighboring proper- 
ties. The structure will be brick and terra cotta 
over a steel frame, and will contain 400 to 500 offices. 
Work is to commence June 1 next, and it is to be 
ready for occupation by May, 1892. 


NICKEL STEEL ARMOR MAKERS, in this country, are 
to contest a claim for 2cts. per pound royalty, set up 
by a European syndicate under their patents cover- 
ing the process. This claim will be contested by 
Carnegie, Phipps & Co., who claim that their pro- 
cess is not covered by the Schneider patents. 
Pending the dispute the Government shall retain 
the amount claimed as royalty, in its contracts for 
nickel steel armor plate. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was another car-stove accident, a derailment 
of a fast passenger train on the Jacksonville South- 
eastern Ry., near Havana, Di.,on March 8. A bro- 
ken rail is said to have caused the accident. The 
train consisted of a baggage and express car, a 
smoking car,a chair car and 2 sleeping cars. All 
the cars were burned. The baggage car was set on 
fire by the stove, and the chair car caught fire from 
its heater. The entire train was derailed, the cars 
being thrown on their sides. The tireman was killed, 
and about 8 persons seriously injured, 2 of them dy- 
ing shortly after the atcident. Several other per- 
sons were slightly injured. 


A LOCOMOTIVE BOILER EXPLOSION occurred March 
8 on the Albany & Susquehanna division of the 
Delaware & Hudson road. The engine was hauling 
a train near Central Bridge,N. Y. Three men were 
badly scalded. It is reported that the crown sheet 
collapsed. 


A BAGGAGE AND MAIL CAR on the Chicago express 
over the New York Central & Hudson River R. R. 
caught fire March 9 while the train was running 
between Schenectady and Amsterdam, N. Y. The 
fire was put out by the fire department at Amster- 
dam, but a large quantity of baggage and mail mat- 
ter was destroyed. The fire is said to have been 
started by alamp. An overheated stove set fire to 
a car standing on the track at Centre Station, Mass., 
on the Boston & Maine R. R. March 8, and 4 cars 
were burned. 


THE DAM of the Honey Lake Water Co. on Ske 
daddle Creek, near Susanville, Cal., was carried 
away by the recent floods. 


A TRESTLE on the Chattanooga, Rome & Columbus 
R. R. over the Tallapoosa River, near Buchanan, Ga., 
gave way under a freight train March 4. The trestle 
caught fire and was destroyed A number of bridges 
in the southern states have been destroyed or dam. 
aged by the floods, 
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THE INSTRUCTIONS TO ENGINEERS and prices used 
for estimating on the Mexican Southern Ry. are (in 
part) as follows: Maximum curve 17°32 = 100 meter 
radius. The caiions being very tortuous, and the 
slopes very steep, the recurrence of the maximum 
curve is remarkably frequent. Maximum grade, on 
tangents and curves of greater radius than 100 m., 
4°.; on curves of less radius than 110 m., 3.75 
Width of roadbed: embankment, 3.6 m.; excavation, 
im. Gage of track, 3 ft. Weight of rail, 40 lbs. per 
yard. Prices per cu. yd.: earth excavation and 
borrow, 15 cts.; loose rock, 0 cts.; solid rock, $1.25 
masonry, Ist class, $15; 2d class, $10; 3d class, $7; 
iron bridges, $125 per ton. The following is the 
preliminary estimate by sections for grading and 
bridging : Section 1, 28 kilos., $16,500 per kilo.; 
section 2, 15 kilos., $19,500 per kilo.; section 4, 
20 kilos., $18,000 per kilo.; section 4, 43. kilos., 
$11,700 per kilo.; section 5, 37 kilos., light. 
The Tomeyin caiion properis 14 kilos. in length, 
with an average descent of 2.3 While the descent 
is not quite uniform, there are no falls worthy of 
the name, nor continuous rapids, appearing to make 
possible (as believed by a correspondent) a some- 
what less maximum gradethan that which is em 
ployed, 4%, 


THE CENTENNIAL OF THE ESTABLISHMENT OF THE 
PATENT SYSTEM in the United States is to take place 
at Washington, D.C., on April 8, 9and 10, as noticed 
more fully in our issue of Feb. 14. Itis now announced 
that the attendance promises to be so large that ad- 
mission to the public meetings, the reception and 
the excursions to Mt. Vernon will have to be by 
ticket. Persons desiring to attend the meetings 
and participate in the a ions and excursions 
should write at once to J. ELFRETH WATKINS, Sec- 
retary of the Executive Committee in charge of the 
celebration. 811 G street, N. W., Washington, and 
apply for the necessary tickets. 





ALUMINUM AT $l PER POUND, for any quantity, 
is the latest special announcement of change of 
price by the Pittsburg Reduction Co., Mr. ALFRED 
E. Hunt, President. At this rate, aluminum is 
much cheaper than nickel or German silver, when 
weights are compared, and is nearly as cheap as cop- 
per. At the figures quoted, aluminum should be 
found economical for many purposes for which other 
and less objectionable metals are now used. 


THE PROPOSED ABOLITION OF THE MICHIGAN STATE 
BoaRD OF HEALTH is deservedly meeting with great 
opposition, and is calling forth letters of disapproval 
from all over the country. It seems that economy 
is the plea for abolition. The work of the board, 
and of its Secretary, H. B. BAKER, has been highly 
appreciated, both in this country and abroad, and if 
economy is the aim of the legislature, it should in- 
crease present appropriations for the work of the 
board rather than abolish it. 








AN EIFFEL TOWER UPSIDE DOWN is the some- 
what startling novelty offered to the World's Fair 
Commission by a Kansas City engineer, Mr. Hasrt- 
INGS. This plan calls for a tower 940 ft. high, with 
a diameter of 2ft. atthe ground and 200 f:. near 
the top. It is an umbrella, in fact, standing on the 
handle; and to keep it in this position Mr. Hasr- 
INGS woftild depend on stout cable guys. We are 
inclined to agree with the Kansas City /imes in the 
belief -nat if anything went wrong with these guys 
“it would not take more than three agitations of the 
atmosphere before there would be old irwn for sale.” 


An East RIVER BRIDGE COMMISSION is pro- 
posed in a bill now before the New York Legisla- 
ture, which is a surprise to those now seek- 
ing bridge franchises over tois river. The bill 
authorizes Mayor GRANT to appoint a commis 
sion who with ANDREW H. GREEN, CHARLES M., 
Vai. and GeoRGE YOUNG shall have power to ex- 
amine plans, locate any bridge and its approaches, 
and organize such company to construct the bridge 
as they see fit. The commissioners ean fix the 
amount of capital stock to be subscribed before the 
new company secures the franchise to build the 
bridge. This franchise is fixed by the majority vote 
of the commission. The company securing the 
right to build is to pay to the cities of New York 
and Brooklyn, each, 244% of the gross amount of an- 
nual receipts. The bill grants unlimited powers 
and is not at all likely to pass. 
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Notes On English Railways. 





(Continued from p., 197. 


GREAT WESTERN RAILWAY, 

Track, (Correction).—The quantities of timber per 
mile of track given on p. 174 are incorrect owing to 
an error in calculation. The correct figurés are as 
follows: 


Track. Size of ties. Pt. B. MM. 
S. gage; 2,112 ties per mile. 9ft. * 10 * Sins, 79.166 
B. or M. gage; 2,112" 11 ft 10 * 5 ins 96,800 
S. gage; 2,640 74 846 fi. x & x 6 ins. 89,760 
ie oe ) longitudinals, sins. x 7 » T4gins, | 141,328 


a { transoms 6ft. x6 6ins. | 198,572 
GREAT EASTERN RAILWAY. 

This railway was organized some years ago by the 
amalgamation of a number of smaller lines, and has 
now an aggregate of 1,021 miles, It was at 
one time in bad condition financially and 
practically, but good engineering and good 
management have made it now a valuable 
property. It has three or four main routes, 
including a line running as far north as 
Doncaster, 15244 miles from London, and 
a network of cross-country lines, the long- 
est direct route on which is from Doncaster 
to Yarmouth, 183 miles. Around London 
the company has an enormous local and 
suburban traflic, and great efforts are be- 
ing made to accommodate and build up 
this traffic. The line runs to several sea- 
side resorts on the east coast, some of 
which have been practically established } 
by the railway, and has therefore a large 
summer and excursion tratlic, while it bas 
also a heavy traffic in fish from the coast. 
At. Parkeston, near Harwich, 69 miles 
from London, the company has established 
a harbor and runs lines of steamers to 
Hamburg, Rotterdam and Antwerp. 
Among the principal places on this system 
are Colchester, 51 miles from London; 
Cambridge, 56 miles; Ipswich, 69 miles; 
Norwich, 125 miles; Lincoln, 144 miles; 
Doncaster, 18244 miles; Peterboro and 
Newmarket; while on the coast are Har- 
wich, Parkeston, Lynn, 98 miles; Lowes- 
toft, 118 miles; Yarmouth, 122 miles, and 
Cromer, 139 miles. A part of the old line 
was originally laid with a gage of 5 ft. 
The road has a very heavy traflic of all 
kinds. Thecompany hasadopted a liberal 
policy, making a specialty of cheap fares, 
fast trains, ample train service, and num- 
erous concessions to the third class trafic, 
while it spends large sums of money in 
the improvement of its line and equip- 
ment. The favorable results of this policy 
are shown by the improved financial con- 
dition and by the heavy and growing 
traftic. The Liverpool St. terminus, one 
of the largest terminal stations in Lon- 
don, is being enlarged at a cost of 
about $3,500,000 for land and $2,000,- 
0000«6for§ = construction, and its ca- 
pacity will be increased nearly 50”,. 
The whole line from this station to Strat- 
ford, about 7 miles distant, at which point 
several lines branch off, is being widened to 
have 6tracks, This involves some very difficnlt work, 
as the line runs through a densely populated part of 
the city, and the traffic is almost continual on tue 
existing 4 tracks. For some distance from the 
terminus the line is below the level of the streets, 
in open cutting or covered way, and then rises by a 
grade of Lin 70 (143°) toa brick viaduct, with iron 
plate girder bridges across the streets. Trough 
floors are used on these bridges. There are many 
miles of these masonry viaducts around London; the 
majority of them are of yellow brick, made from 
the London clay. They have parapet walls about 
4ft.to5ft. high. A peculiar feature noted at the 
terminus was that the flat roof of the exit carriage. 
way under the hotel is apparently supported by 
flat arch ribs of stone, the stones being dovetailed 
together. The company has experienced food re- 
sults from the practice of giving its employees cot- 
tages or accommodations for lodging at a cheap 
rate, as it improvesthe discipline and makes them 
more desirous of remaining in the service. A num- 
ber of cottages are, therefore, being erected on the 
company’s property. 
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LOCOMOTIVES ; 


Track.—The line is laid with bull head steel rails 
weighing 80 and 85 Ibs. per yd., carried in cast-iron 
chairs weighing 43 lbs. each, which are fastened to 
the creosoted ties by 2 spikes and 2 trenails to each 
chair. On some sidetracks the chairs are fastened 
by hollow trenails, into each of which a round spike 
is driven. The wooden keys or wedges are driven 
on the outer side of the rail. There are 11 ties to a 
rail length of 30 ft.; the joint ties age spaced 25 ins. 
c.toc. and the intermediate ties 33% ins. c. toc. 
The rails are laid with square suspended joints, 
spliced with deep splice bars, bent to embrace the 
lower head of the rail. There are 4 bolts, with but- 
ton heads, square nuts and no washers. The nuts 
are on the outer side of the rail. Some of the older 
track has the inner splice bars grooved to hold the 
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square heads of track bolts. Supported joints, with 
the rail ends carried on special chairs resting on the 
joint ties, have been tried near the Liverpool St. 
terminus in London. Steel ties of trough section, 
with cast-iron chairs, are being used to some extent. 
In one place near London, where extensive altera- 
tions were in progress, a number of these ties were 
noticed which had been taken out and stacked at 
the side of the line; but it was ascertained from Mr. 
WILson, Chief Engmeer, that they were not aban- 
doned, but were to be put down again. The ballast 
is of broken stone, brought up level with the tops 
of the ties. The switch rods are of gas pipe, with 
screw and cotter couplings. 

Locomotives.—The road has a very fine equipment 
of locomotives of all classes. In 1864, some passen- 
ger engines, with 4 coupled driving wheels and 
a single pair of leading wheels, were built by Mr. 
SrncLair. These engines were rebuilt by Mr. 
ADAMs in 1878, and a four-wheel truck or ‘* bogie ” 
was substituted for the single leading axle. They 
are not strong enough, however, for present require- 
ments and have lately been confined to branch line 


, decidedly American appearance. 


traffic; they are being rapidly replaced with engines 
of the present standard type. The late Mr. Massry 
BROMLEY, when Locomotive Superintendent, intro- 
duced some novel features in English practice, as 
the result of his experience in the United States. 
The engines shown in Figs. 14 and 15, which were 
brought out by him between 1870 and 1880, have a 
Fig. 14is an out- 
side cylinder engine, with a four wheel leading truck 
and 4 coupled wheels, the springs of which are con- 
nected by equalizing levers. The cab is of a form rarely 
seen on English roads. The dimensions are as fol- 
lows: Cylinder, 18 =x 26 ins.; driving wheels, 6 ft. 1 
in. diameter; heating surface, 1,314 sq. ft.; weight 
in working order, 96,320 lbs, The tender weighs 
56,000 Ibs. and carries 2,400 galls. (2,877 U.S. galls.) 
of water. Fig. 15 shows an engine of the American 
mogul type ; cylinders, 19 x 26 ins.; driving wheels, 
4 ft. 10 ins. diameter; truck wheels, 2 ft. 10 ins. 
diameter ; heating surface, 1,393 sq. ft.; weight in 
working order, 107,184 lbs. The tender weighs 
71,680 Ibs. and carries 2,500 galls. (3,000 U. S. galls.) 
of water. Fig. 16 shows an outside cylinder express 
engine, also designed by Mr. BROMLEY, having a 
single pair of driving wheels and a four-wheel lead- 
ing truck. Cylinders, 18 x 24 ins.; driving wheels, 
7 ft. 6 ins. diameter; truck and trailing wheels, 4 ft. 
diameter; heating surface, 1,208 sq. ft.; weight, 
94,080 Ibs. There were originally 20 of these engines, 
and the majority are still running. Some work the 
fast trains for the north, between Cambridge and 
Doncaster, 127 miles. 


The compound system was introduced on this road 
by Mr. T. W. WorsDELL, who also introduced it on 
the Northeastern Ry. when he became Locomotive 
Superintendent of that line after leaving the Great 
Eastern Ry. He adopted the two-cylinder system, 
gome special appliances for which he patented in 
conjunction with Mr. Von Borrigs, of Austria, and 
which system is now generally known in England 
as the Worsdell-Von Borries system; though it may 
be more properly called the Mallet system, of which 
itis one of thesub-types. This system has been ap- 
plied to express, freight and tank engines. Thecyl- 
inders are inside the frames, under the smokebox. All 
the compound express engines, numbering 11, have 
four-wheel trucks, and these engines together with 
the four-coupled simple engines built by Mr. Wors- 
DELL, have the Joy valve gear and 4slide bars to 
each cylinder. Some of these engines have the slide 
valves on top of the cylinders, instead of between 
them, as in ordinary English practice. One of the 
compound express engines is shown in Fig. 17. Cyl- 
inders, 18x 24 ins. and 26x24 ins.; driving wheels, 
7 ft. diameter; truck wheels, 3 ft. lin. diameter; 
boiler pressure, 160 lbs. per sq. in.; heating sur- 
face, 1,200 sq. ft.; weight, 99,680 lbs. The ma- 
jority of the engines now in use have inside 
cylinders, and Mr. HOLDEN, the present Locomotive 
Superintendent, states that he is not building any 
more with outside cylinders, The equipment includes 
a large number of side-tank engines, mainly of three 
classes, as follows: 1, with six wheels, all coupled; 
2, with four wheels coupled and a four-wheel trailing 
truck; 3, with four wheels coupled and a single 
radial leading and trailing axle. An engine of this 
latter class is shown in Fig. 18: cylinders, 18 x 24 
ins.; driving wheels, 5 ft.6 ins. diameter; leading 
and trailing wheels, 3 ft. 9 ins. diameter; heating sur- 
face, 1,054 sq. ft.; weight, 92,176 lbs. It is fitted with 
the Joy valve gear. Mr. HoLDEN’s present standard 
type of passenger engine, shown in Fig. 19, has four 
coupled driving wheels and a single pair of leading 
wheels. The dimensions are as follows: Cylinders, 
18 x 24ins.; driving wheels, 7 ft. diameter; leading 
wheels, 4 ft. diameter; boiler, 4 ft. 2ins. diameter; 
firebox, 6 ft. long; 256 tubes, 15% ins. diameter and 
about 10 ft. long; height from rail to top of smoke- 
stack, 12 ft. ll ins.; driving wheel base, 8 ft. 9 ins.; 
total wheel base, 16 ft. 6 ins. Heating surface: 
tubes, 1,124 sq. ft.; firebox, 106 sq. ft.; total, 1,230 
sq. ft. Weight in working order, 98,112 lbs. The 
tender is carried on 6 wheeis 4 ft..diameter, with a 
wheel base of 12 ft. It weighs 73,780 lbs. loaded, and 
the tank has a capacity of 2,755 galls. 13,308 U. S. 
galls.) of water. These engines have a single slide 
bar on each side, which is embraced by 
the upper part of tne _ crosshead. They 
have the Stephenson link motion. Mr. Hot- 
DEN has introduced with success a system for 
burning liquid fuel in locomotives, using coal 
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tar and shale oil which are obtained in considerable 
quantities from the company’s gas works. The fuel 
is carried in the rear bunker, and is sprayed into 
the firebox by two injectors of a pattern designed 
and patented by Mr. HoLpEN. The jets intersect, 
A thin fire of coal or other solid fuel is maintained 
on the grate. The application of this system re- 
quires no alteration to the firebox or furnace, ana 
Mr. HOLDEN considers this of great importance, as 
it permits the alternate use of liquid and solid fuel 
according to their market prices, and keeps uniform 
the system of lighting up. The latest engine fitted 
with this apparatus is a four coupled express en- 
gine, similar to that shown in Fig. 19. This engine 
takes regular turns on the fast express trains be- 
tween London and Norwich, returning the same day, 
making a total mileage of 248!¢ miles. This liquid 
fuel system has been applied to several locomotives 
and stationary boilers, all in regular work, and is said 
to be giving good results. AJl the passenger engines 
are fitted with the Westinghouse automatic driver 
(spread) brake, and in the case of tender engines it 
is applied to the wheels of the tender as well as to 
those of the engine. The tenders are also fitted 
with the hand brake, applied by a hand wheel and 
screw; the connecting link at the lower end of the 
vertical rod moved by the hand wheel has a slot to 
allow the pin on the brake lever free travel when 
the air brake is applied. The leading, and some- 
times the mid- 
dle, wheels of 
the tender have 
the brake shoes 
on the leading 
side: the other 
wheels have the 
shoes on the 
trailing side. The 
company's loco- 
motive and car 
works, printing 
offices, etc., are 
at Stratford, an 
eastern suburb of 
London. The en- 
gines have a 
very handsome 
appearance ; the 
boiler, cab, 
wheels, splash- 
ers, frames and 
tanks or tender 
are painted a 
dark bright blue, 
with bright red 
striping, and a 
brass edging to 
the splashers. 
The smokebox ard short, straight smokestack are 
black, the jiatter sometimes having a brass rim. 
The number plate and coupling rods are bright red, 
and on the side of the tank or tender are the initials 
of the road in gilt letters. 

Rolling Stock.—The main line passenger cars are 
generally carried on 6 wheels, the middle axle hav- 
ing a sliding arrangement of the boxes. These cars 
have asa rule 6 third class, 5 second class or 4 
first class compartments, seating 60, 50 or 32 passen- 
gers respectively. There are also composite cars 
with 2 first ciass and 2 second class compart- 
ments, and a baggage compartment; and others 
with first and second class compartments and a 
lavatory. For suburban traftic there are trains of 12 
to 14 close coupled cars; these cars have generally 4 
wheels each and 4 or 5 compartments. Mansell 
wheels are also almost universally adopted. The 
passenger cars are unpainted outside, having the 
natural wood rubbed down and varnished. They 
are of different shades of dark brown. The uphol- 
stery is in subdued colors, generally dark gray, and 
the window curtains are dark green. The Westing- 
house automatic train brake is used. All the suburban 
trains are lighted by gas, some by the Pintsch and 
some by the Pope system. Gas has also been recent- 
ly applied to several of the main line express trains. 
On this road, as on most English lines, a majority 
of the coal cars are owned by the different collieries, 
an arrangement which causes a good deal of trouble 
in returning the cars to the individual] collieries. 

The Midland and Great Northern railways have 
bought up many of these cars, and find it an advan- 
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This engine ts fitted for burning liquid fuel. 
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tage to be able to send their own cars to any colliery 
that demands them. 

Steamers.—The Antwerp boats, already referred 
to, are fast, well-built steamers, driven by twin 
screws. The passenger accommodations, however, 
as on most of the vessels of this class on English 
routes, leave very much to be desired. The cabins 
or saloons are small, inconvenient and badly ven- 
tilated, and the attendance and refreshment ar- 
raugements are very primitive. The cabins are all 
below the main deck. The second class cabin is a 
small one at the stern; it has two tables, witha 
very limited floor space, and on three sides are the 
double rows of bunks, two deep, in which such pas 
sengers as take care to secure a place can spend the 
night. The others have to manage on the sofas. 
Considering the large number of passengers travel 
ing by this class, it seems strange that such very 
limited and inadequate accommodation should be 
provided. The American traveler misses the spa- 
cious saloons and dining rooms, comfortable state 
rooms, and the modern comforts and conveniences 
to be found on nearly all lines of river and coast 
steamers in the United States enjoying any con- 
siderable traffic. The ‘ Colchester,” one of the 
newest boats on this line, is 281 ft. long, 31 ft. 
beam, 15.2 ft. deep, with a draft of 10 ft. Gins. to 18 
ft.6ins. Gross registered tonnage, 1,160. Displace 
ment, 1,675 tons. She has two compound, surface 
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condensing engines, with cylinders 30 and 57 ins. 
diameter and 36 ins. stroke. The propellers are 11 ft. 
6 ins, diameter, with a pitch of 20 ft. 444 ins. Steamis 
supplied by 2 double-ended boilers, 13 ft. diameter, 
18 ft. 3 ins. long, each boiler having 6 furnaces 40 
ins, diameter. There are 784 tubes, 3! ins. diameter, 
6 ft. 9ins. long between tube plates. Heating sur- 
face of tubes, 4,770 sq. ft.; total heating surface. 
5,820 sq. ft. Grate area, 220 sq. ft. Boiler pressure, 
85 Ibs. persq.in. Her speed is about 14!) knots. 
The boats leave Antwerp about 5:30 Pp. M., and ar 
rive at Parkeston about 3:30 a. M., when all the 
passengers are required to disembark together, 
instead of being allowed to wait, if they prefer, 
until a more seasonable hour, which is the ordinary 
practice on American steamers making runs of 
about the same time. After the baggage has been 
inspected by the Custom House officers a special ex- 
press train carries the passengers to London. The 
designers and builders of English boats of this class 
appear to devote their attention mainly to the hull 
and machinery, and not to concern themselves much 
about the arrangement and fittings of the passen- 
ger accommodations, considering them apparently 
as a very secondary matter. E. E. R. T. 
[To be continued,]} 


A New Expedition towards the North Pole 


Civil Engineer Ropert E. Peary, U.S. N., re- 
cently Asst. Chief Engineer of the Nicaragua Canal, 
is about to undertake a most perilous task. He 
has made preparations to start on May 1 to lead an 
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arctic expedition through the heart of Greenland, 
and has been granted leave of absence for 18 months 
from that date. He believes that, if he does not 
reach the pole itself, he will at least reach the high. 
est latitude yet attained by any arctic expedition. 
He proposes to take a small body of picked men and 
go in an arctic whaler tothe head of Ingletield Gulf, 
a deep indentation runving into the west coast of 
Greenland from Whale Sound, north of Cape York. 
Here he will be landed with his men and supplies, 
and will establish a camp and supply depot. He 
will remain at this point until the spring of 1892, 
occupying himself in the meantime in determining 
upon the best route and establishing supply sta 
tions. 

Mr. Peary has been in the interior of Greenland 
before, having landed at Godhaven, on the west 
coast, some years ago and spent several months ex 
ploring the interior of this island. His acquaintance 
with the interior has led him to believe that he will 
tind back from the coast a comparatively level route 
coveced with ice, over which he can travel with 
much greater speed than would be possible if he fol 
lowed the route of Lieut. Lock woop, who traveled 
along the coast and was greatly impeded by being 
compelled to cross moving ice or make long detours 
around indentations in the shore line. 

When Lieut. Lockwoop reached his furthest 
point north, about 3° 22, he found that there was 
every indication that the shore line of Greenland ex 
tended on in a northeasterly direction. Flow much 
further it goes can only be conjectured ; but Mr. 
PEARY believes that by taking a northeasterly route 
from Whale Sound he will be able to reach the 
northernmost point of Greenland. How near the pole 
this will bring him is not known. and it is not cer 
tain that he will be able to go further; but if he 
finds the sea there covered with fixed ice, he will 
continue to the north, and may reach the pole. 

However this may be, his expedition is almost 
certain toresult in adding largely to the knowledge of 
the geographical world and of the interior of Green 
land. Mr. PEARY will leave part of his party at 
Whale Sound to follow in his route and establish 
supply stations for him to fall back on on bis return, 
and early in the spring of 1892 be will push forward 
by sledge with from three to five picked men and 
will yo as far as he is able to travel by sledge. Then 
he will return and he expects to be back at Whale 
Sound in time to be picked up by a whaler return 
ing at the close of the season. 

The expense of the expedition will not be large, 
and is to he met by contributions from a number of 
geographical and scientific societies. Engineer-in- 
Chief MELVILLE, whose opinion on arctic matters 
is especially valuable on account of his experience 
on the Jeaunette, believes that Mr. PEARy’s plan is 
entirely practicable, and that he will be able tp reach 
the limit of the land without much doubt, no matter 
how far north that may be. Mr. PEARY, if success 
fui, will return to the United States in the fall of 
1892, Engineers throughout the world will wish him 
success, but few will long to accompany him 


Alaska. 


rhe tirst report of Mr. lvAN PETROFF on the popu 
lation, resources and industries of Alaska is present 
ed in Census Bulletin No. 30. As far as returns have 
heen received, this possession has a population of 
271,929: but an aggregate of about 8,400 Eskimo will 
probably be added to this list. This population is 
divided into 4,419 white, 82 black, 1,568 mixed, 13,735 
native, and 2,125 Chinese. The Chinese and 2,381 
others are temporarily employed in the salmon can 
neries and whaling industries. 

The district best known to tourists and containing 
all that there is of law courts, mail service, etc., em 
braces the territory lying ketween latitudes 44 40 
and 60 0 north. This entire strip of mainland is 
mountainous in character, interspersed with huge 
glaciers. The Stikine is the only navigable stream 
on this coast. The superficial area is about 28,000 
square miles, about the area of Maine; but the nav- 
igable waters between this coast and the innumer- 
able islands of the Alexander archipelago has an ag 
gregate length of twoor three thousand miies. As 
the probable number of voters in this first district is 
only 96¥, and about 500 in all the other districts com- 
bined, politically speaking our Alaskan possessious 
have little importance. 
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Reports of State Railroad Commissions. 


MAINE, 


A little knowledge is a dangerous thing ; and the 
little knowledge which the Maine Railroad Com- 
mission has gained on the subject of automatic car 
couplers has led it into serious error. We quote as 
follows: 

So far as appears no progress is being made in this state 
or throughout the country inthe substitution of auto- 
matic freight car couplers in place of the link and pin.... 
So far as we can learn, no coupler of the vertical plane 
type so far used has given satisfaction by reason of 
structural weakness. 

How far the first of the above statements is wide 
of the mark, the Commission may see by reference to 
our issue of Dec. 21, 1889, which showed over 56,000 
cars equipped with M. C. B. couplers. Since that 
date the equipment of cars with the M. C. B. coupler 
has been going on very rapidly. We sbowed in our 
issue of Jan. 31 that eight companies alone, now 
having over 30,000 cars equipped with M. C. B- 
couplers, have equipped 9,458 of these cars during 
1890; and we shall soon be able to give still more ac- 
curate information as tothe rapid progress of the 
reform, 

As to the other statement above quoted, to the 
effect that ‘no vertical plane coupler has given sat- 
isfaction by reason of its structural weakness, we 
confess we were hardly prepared for so frank an ad- 
mission that the reason for the non-use of the coup- 
ler in New England is that it is too well able to 
stand hard knocks to suit its avowed enemies in 
that section. Perhaps, however, the Commission 
intended to say that all vertical couplers have been 
found lacking in strength. The grounds for this 
bold assertion are, we presume, to be found in the 
statement which we find close following the quota- 
tion above : 

No attempt has yet been made by any railroad corpora 
tion in this state or in New England to even give this type 
of coupler a trial, neither is there in New England any 
type of automatic coupler in use to-day. 

It is most evident from this that the Commission 
must be condensing the results of a vast experience 
when its condemns the M. C, B. coupler on the 
score of weakness. 

Unfortunately for the Commussion’s reputation 
for accuracy, the fact is that there are a consider- 
able number of automatic couplers in use in New 
England, including quite a number of the M.C. P. 
type. Would it not be well for the Commission to 
consider the sage’s advice, that ‘it is better not 
to know so many things, than to know so many 
things that are not so”? 

Finally the Commission tacks on a clause to the 
effect that improvements in the vertical plane 
coupler since its adoption by the M. C. B. Associa- 
tion have made it ‘ practical,” and advises railway 
corporations to discard the link-and-pin without 
waiting to be compelled to do so by law! 

The only other technical matter in the report of 
much importance is that on car heating. Maine is 
among the most progressive states in this reform, 
and steam from the locomotive is now generaily 
used there, a fact of some importance in view of its 
heavy snowfall and severe winter climate. 

A large part of the work of the Commission has 
been done in proceedings for the establishment of 
new grade crossings of highways and railways. The 
Maine law requires the approval of thé Commission 
before any new grade crossing can be established. 
From the published proceedings, however, it ap- 
pears that the Commission has been pretty lenient 
in the matter. In one case reported permission 
was given for a grade crossing on Main St. in 
the city of Rockland, where the railway company 
of its own accord afterward concluded the grades 
had better be separated in the original construction 
of the road. 

RHODE ISLAND. 


Considering that the extent of the railways of 
Rhode Island is only 269 miles, the state is excusa- 
ble for vesting their control in a single Commis- 
sionere The report shows that this officer has en- 
deavored to faithfully perform the duties of his 
office and use his influence in the furtherance of 
commendable reforms. The matter which is treated 
most fully and is of greatest interest, is the subject 
of grade crossings. There are now 244 grade cross- 
nes in the state (an average of nearly one per 
mile); but no new ones have been established dur- 
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ing the year, thanks to the courage and good sense 
of the Commissioner, who was brave enough to re- 
fuse some urgent petitions for the establishment of 
several new crossings. The Commissioner is of the 
opinion that no new grade crossing should be made 
unless it is clearly shown that such a crossing is 
greatly needed, and that it cannot be made either 
over or under the railway except with very great 
trouble and expense. 

With regard to reforms in brake and coupler prac- 
tice and in car lighting and heating, the Commis- 
sioner favors National legislation; and he recom- 
mends the passage of resolutions by the Rhode 
Island Legislature, urging Congress to take action 
onthe matter. There has been quite an advance 
during the yeariu the matter of car heating, 443 
passenger cars being now warmed by steam, 
against 356 by heaters and 76 by stoves. This is an 
increase of 66 cars heated by steam and a decrease of 
85 heaters and 17 common stoves. The law in Rhode 
Island forbids the use of common stoves or of any 
heater not approved by the Railroad Commissioner 
after Dec. 1 of this year. The Commissioner hints 
that he had much rather approve continuous heat- 
ing systems than independent heaters of any pat- 
tern. 

One serious accident occurred during the year, 
and the careful investigation which is reported is 
very creditable to the Commissioner. The accident 
was due toa collision between two sections of a 
broken freight train which shoved an iron beam 
against the side of a passenger train running on the 
other track, as described in ENGINBERING NEws of 
Nov. 8, 1890. 

KANSAS, 

The difference between the work of railway com- 
missions in New England and in the West is.very 
marked. In New England, as we have seen, the 
chief concern is the matter of safety and the lessen- 
ing of the various accidents and injuries due to rail- 
way operations. In the West, matters of traffic 
rates first and then station and train accommoda- 
tions are the things which occupy the time of the 
state railway commissions, 

There is a reason for this, one of which is found in 
the fact that railway transportation in the West is 
a matter vital to every man’s prosperity. The 
amount of money coming first to thé farmers and 
secondarily to the merchants and _ professional 
classes who live off the farmersis fixed by the mar- 
ket prices of the staple farm products. Hence every 
penny charged for transporting the products to 
market isso much off the farmer’s profits. Added 
to this is the fact that a great many miles of rail- 
way have been built in Kansas which are a blessing 
neither to the owners, who have spent money with- 
out a return, nor to the State, which has to support 
the roads, 

It is noticeable that the Commission has recovered 
from its temporary exultation over the enormous 
railway mileage of Kansas. In the report for 1887 
the Commission said: 


Asa whole, we think the railroad systems of Kansas 
are well planned. Pushing out with unexampled energy 
into remote regions and in every direction, they open up 
vast possibilities to be utilized in the future. 

“After the boom, the boomerang.” The past three 
years have taught some severe lessons to the people 
of Kansas, and the report for 1890 says: 


The people of the state and owners of railroad securities 
are to be congratulated upon the indications that the 
mania for railroad building in Kansasisa thing of the 
past. The construction and maintenance of hundreds of 
miles of illogical and superfluous lines of road is bearing 
its legitimate fruit, and demonstrating so fully the un- 
wisdom of the policy which prompted it as to preclude 
the probability of its repetition. 


It is fair to say, however, that the commissioners 
were as little influenced by the flush times of 1887 
as could be expected. They counseled moderation, 
and recommended in 1886 the repeal of the law per- 
mitting towns and cities to bond themselves in aid 
of railway enterprises. How serious this evil was 
may be seen by the fact that up to Nov. 1, 1886, 
which was before the boom reached its height, over 
$20,000,000 had been voted in aid of railway enter- 
prises by counties, cities and townships. We look 
in vain for any statistics of the amount of debt with 
which Kansans have burdened themselves since 
that date toaid railway enterprises. Probably the 
Commission reasons, that now the harm is done,there 
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is no use in reminding the people of their burden of 
debt. 

Under the title “ A Suggestive Review,” the Com- 
mission makes an urgent plea to the Farmers’ Al- 
liance legislature, now in sessionin Kansas, not to 
enact any radical laws reducing railway rates. 

The legislators are reminded that the people of 
Kansas were as much to blame as the railway com- 
panies for the construction of “1,500 miles of rail- 
road, which is worse than worthless to its owners 
and a burden upon the commerce of the state.” In 
many respects its review of the situation is a 
masterly one. but there are one or two weak points. 
The Commission overlooks the important fact that 
the great error of Kansas and of other Western 
States has been in its lax corporation laws, which 
have permitted railways to issue stocks and bonds 
as they pleased. All experience, both here and 
abroard, goes to show that if the state is to regulate 
the actions of public corporations, it ought to con- 
trol the issue of securities and prevent the evils of 
stock watering. However, there is much more 
sound sense in the report than the Kansas legisla 
tors will be likely to appreciate. An elective rail- 
way commission and a forced reduction of rates to 
make them ‘‘as low as the lowest” is now the 
popular cry there. The Kansans may have been 
gulled when they bonded their cities and towns to 
build railways, but they will have their revenge on 
the “soulless corporations” yet, unless the courts 
interfere. 

The accident statistics show that Kansas em- 
ployees suffer fewer eccidents and injuries than the 
average throughout the United States, due probably 
to the small amount of yard work. Passengers, how- 
ever, do not get off so well, the casualties being 
higher than the average for the whole United States. 
Collisions during the year killed 12 passengers and 19 
employees and injured 53 passengers and 64 em. 
ployees. The accidents to trespassers are enormous; 
70 were killed and 67 injured during the year. The 
statistics of the use of improved brakes and couplers 
on freight equipment show 38,758 cars with train 
brakes and 5,648 with automatic couplers. 


~ Dr. Otto and the Gas Engine. 

Dr. N. AuG. OTTO, the inventor of the Otto gas engine, 
died at Cologne, on Jan. 26, after a brief illness. Mr. 
Orro started as a commercial traveler, for which duties 
his great mechanical skill was of little avail. Some cir- 
cumstance turned his attentionto gas engines. In 1867 
he, in conjunction with EUGENE LANGEN, surprised the 
engineers who had flocked to the Paris Exhibition, with 
a practical gas engine, an engine of the vertical type, 
with flywheels on the top, not uncanny in appearance, 
but terribly noisy. Nine years after the ‘ Otto Silent ” 
was presented, and that engine has undergone manifold 
improvements by the inventor and by Messrs. CrosBy. 

The gas engine in its practical career has thus quickly 
attained maturity. Yet the early history of the gas engine 
has to go back more than 200 years. It is orthodox to 
quote HUYGHENS as the first in the field. The series of er- 
iginators commences, therefore, with one of the best 
names of physical science. Among the papers of the 
great physicist is oae dated 1640, on a ‘‘ Novel Motive 
Force Derived from Gunpowder and Air.” Papin took 
this idea up in 1688. one year, after his classical experi- 
ments which initiated the steam engine; but he was not 
satisfied with the result. Finally, a century later, STREET 
reopened the researches by bringing out and patenting a 
motor cylinder with explosion by means of a torch 
Many others followed, LEBon, SAMUEL BROowN, WRIGHT 
BARNETT, NEWTON, BaRsaNnTI and MATTEUCCI, MILLION, 
and LENOIR and HUGON, who came very near producing a 
practical engine. But Langen and Otto’s engine of 1867 
was so decidedly superior in the economy of gas con- 
sumption that the Lenoir and Hugon engines were 
at once put out of the field. Otto’s gas engine embraced 
the characteristic features of some of its predecessors— 
it is rarely otherwise in our days—the compression of BaR- 
NETT, the cycle of Beau DE Rocnas, and the free piston 
and other advantages of BAKSANTI and MATTEUCCI’'s en- 
gine, which wasremarkable in many respects and effected 
ignition by means of the electric spark. But engineers re- 
main indebted to Dr. Orro for supplying an engine which 
realized and did what others, who deserve all credit, had 
been aiming at. We will not here contest the question 
of priority of invention. It has been fought out many a 
time; and we believe that no one will grudge Dr. Ortro 
the benefits and comfort which his work and exertions 
brought him. He was an honorable man, esteemed by all 
who knew him, and his invention was not a lucky hit. 
He was not trained as an engineer, but he made himeelf 
one by hard work and study; and his achievements prove 
bisgreat theoretical knowledge, mechanical dexterity 
and fertility of resources.— Engineering. 4 
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The League Island Dry Dock. 

The timber dry dock at the League Island Navy 
Yard, at Philadelphia, was officially tested, and 
two monitors were docked on March 4. This dock | 
was built under an act of Congress of 1888 appropri- 
ating $550,000 for this purpose, and the contract was 
awarded to J. E. Simpson & Co., of New York, fora 
type of timber dry dock patented by that firm. The 
contract piice was $548,700, and work was com. 
menced on Feb. 23, 1889. and 
under the contract the dock 
was to be completed within two 
years. Civil Engineer R. E. 
Peary, U.S. N., was in charge 
of the improvements at this 
yard, and Mr. WM. SIMPSON, 
the junior member of the con- 
tracting firm, personally super- 
vised the construction. 

The soil on which the dock is 
founded is alluvial in character 
for some depth, with firm gravel 
beneath. A coffer-dam was first 
built across what was to be the 
entrance to the dock, and then 
about 7,500 piles were driven, 
about 4ft. apart, to support the 
bottom and sides. The general 
dimensions are 500 long, 130 ft. 
maximum width, and 32 ft. in 
depth. 

The Simpson type of dock has 
been referred to before in this 
journal, and is chiefly remark- 
able for its simplicity, efficiency 
and comparatively small cost. 
It may be described in cross sec- 
tion as follows: Immediately 
on the axis of the dock a trans- 
verse row of six or seven piles 
are driven close together and 
capped by closely, laid longi- 
tudinal, heavy sills. From the 
center toward the sides this line 
of piles is continued, with 
spaces of about 4 ft. between 
centers; the heads are cut off 
level with the top of the longi- 
tudinal center sills, and a heavy 
transverse timber is bolted upon 

them, extending clear across 
the dock bottom. The heads of 
these piles are imbedded in 
concrete, with an inclination 
toward the center and a general 
dip toward the pumping wells. 
This general 


arrangement is 
shown in Fig. 1. 
The sides are built on an 


angle of about 45° by driving a 
row of vertical piles with their 
heads cut off on this angle and 
capped by an inclined wall 
piece with the toe butting 
against a longitudinal timber 
at the foot of the slope. The 
heads of the piles and these 
wall pieces are imbedded in SECTION 
concrete. The steps or altars are bolted to the inclined 

timbers in such manner as to give an 8-in. rise toa 

10-in. tread, thus insuring a watertight joint of 2 

ins. Altars of the dimensions here given would be 

cut, without waste, from a10 = 12-in. stick, two 

altars to each cut (see Fig. 4). 

The entrance to the dock is closed by a caisson- 
gate of iron or steel, arranged as shown in Figs. 2 
and 3. The general design of the caisson abutments 
is similar to the dock construction. The keel of the 
caisson presses against the heavy sill provided for 
this purpose, and on the outer edge of this sill is a 
semi-cyclindrical strip of rubber securely fastened, 
which serves to make a water-tight joint under the 
water pressure from outside the caisson gate. To 
prevent the side timbers of the abutments and bot- 
tom of gate opening from being attacked by the 
teredo, they are covered with a coating of asphaltum 
and gravel, or are otherwise treated for preserva- 
tion. If the composition named is used, it is put on 
in a layer about 6 ins. thick and covered by planking 
to prevent abrasion by the floating gate. By the ar- 
rangement here shown the caisson gate need only 


FIG. 3. 








have buoyancy sufficient to raise it a couple of 
inches, when it may be floated away. 

The caisson gate at the League Island Navy Yard 
is 88 ft. long on the top, 4 ft. long on the bottom, is 
321g ft. high and 20 ft. wide on top. Running 
through the gate are eight 20-in. openings, provided 
with valves, by means of which the dock is filled 
from the river outside when a ship is to be floated. 
About, 120 tons of iron enter into the construction 
of this gate, which is really an iron boat of peculiar 
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shape. Water ballast is 

used, and the tanks in the 

bottom portion are filled 

or emptied, in setting or 

floating the gate, by a spe- 

cial pumping plant car- 

ried on the upper deck of 

the caisson gate. 4 
This dock will take a $ 

vessel of 70 ft. beam, 25 ft. e 

draft apd 400 ft. long. a 

For emptying the dock /“ 

two 42-in. centrifugal ¢ 

pumps, of a contract ca-\.-...-.-. 

pacity of 40.000 galls. per f1G. 4, 

minute each, were built by 

the Southwark Foundry Co., of Philadelphia, and 

located in a brick pump house on the north side of 

the dock, and the two conduits, leading from the 

pumps tothe sump in the dock, are each 4 ft. in 

diameter. The ordinary leakage into the dock is 

taken care of by an independent pumping plant 

with a capacity of 2,000 galls. per minute. Three 


‘ 
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boilers, each 11 ft. long and 13 ft. in diameter, 
furnish the steam, and can be operated singly or 
together, as the occasion may demand. 

In the official test of March 3 the order was given 
to flood the dock at 10:154.M. This was done by 
opening the eight 20-in. ports in the caisson gate 
before described. At 11:20 a. M. the dock was full, 
with a depth of 22 ft. and about 6,000,000 galls. of 
water in the dock. At 11:30the ports were closed, 
and at 11:33 the pumps were started, the average 
steam pressure being 65 Ibs., and the maximum 
revolutions 142 per minute. At 12:45, or 72 minutes 
after the pumps were started, the dock was empty 
and the engines stopped. The test showed that the 
contract discharge of the pumps was exceeded, the 
actual delivery being bet ween 50,000 and 60,000 galls. 
per minute. The drainage pump, contracted for at 
2,600 galls. per minute, actually delivered about 5,000 
galls. per minute, with an average of 270 revolutions 
per minute. 

On March 4the old 
were docked at one time, and later tests will decide 
whether there has been any settlement of tbe dock 
under their weight. While the levels and measure- 
ments necessary to fix this point have not yet been 
made public, the test was generally very satisfac 
tory. The League Island Navy Yard is the only 
yard in fresh water in the United States, and the 
general arrangement will be seen in the inset plan 
published in ENGINEERING News of Nov. 23, 188¥. 
The two monitorsdocked had been lying in the 
fresh water basin at this yard for over 20 years, and 
the fouling of the bottoms by dirt and weeds was far 
less than it would kave been had these ships being 
lying in salt water for even one year. There ap 
peared to be very little rust. 


monitors Nahant and Jason 


The New Supply Wells and Suction Pipe at 
Manhattan, Kan. 


Manhattan, Kan., built water-works in 1887-8. The 
supply was taken from the Blue River through an 
18-in. tile pipe, laid with open joints to admit water 
from the surrounding gravel. This arrangement did 
not prove satisfactory. and early in May, 1800, the 
superintendent, Mr. G. E, Hopper, was instructed 
to sink a gang of 12 wells in the bed of the river, 
lower the pumps 12 ft., and lay a suction pipe from 
the weils to the pumps. This work was not of great 
magnitude, but is interesting in its details; and 
shows how the water supply in some small towns 
may be improved wichout great expense. 

Mr. HoppEr’s description of the work, as given in 
his annual report for 1890, is presented below. 

After stating that he purchased from the Cook 
Well Co., of St. Louis, 12 filter tubes, each 4 ins. in 
diameter and 6 ft. long, Mr. Hopper continues as 
follows: 

These were located in the bed of the Blue River, about 
500 ft. from the pumping station, at a depth of 20 ft. below 
low water level and distributed over an area 40 « 120 ft. 
The river bed here consists of 8 ft. of coarse sand, below 
which is a bed of bard clay abouta foot thick. The water 
is arawn from an 8 ft. layer of clean sand and gravel be- 
low this clay layer. The supply is apparently unlimited, 
and the quality practically filtered Blue River water. 

The flow of the wells is collected to the suction pipe by 
i-in. to8 in. wrought iron pipe. All fittings are crosses 
witb unused outlets plugged. The connections are below 
the present river bed. 

A supply of water at a pressure of 90 lbs. per sq. in. was 
used in sinking the wells, with most satisfactory results. 
Ten minutes waa time enough in which to sink the 4-in 
pipe 29 ft., leaving the inside clear for the introduction of 
the filter tube. Sheet-piling was used to keep sand out of 
the trenches for laying the connecting pipe; but, the 
weather being warm and the river very low, no effort was 
made to keep water pumped down. All threads were 
made easy, and connections were made below water. The 
10-ft. cast-iron suction pipe was laid in three sections, the 
longest of 180 ft. The former conduit, from the river tothe 
pump-well, was an 18-in. tile, laid in quicksand, at a depth 
of 4 to 6 ft. below low water level. This tile having 
been laid without support other than the bed of quick 
sand, and the joints not being cemented, had settled in 
places unequally, leaving openings through which the 
pipe had filled over half fullof sandand mud. An open- 
ing 16 ft. long was made in this tile near the middle. The 
10-in. pipe was shoved either way from there through the 
tile. Each joint was calked as laid, with lead cast into 
bars. The pipe was laid with the ends opén, ind a strean: 
of water was kept running through, which partly re- 
moved the sand and mud from the tile; but, on account 
of the mud settling about the pipe, and the crooked and 
uneven condition of the tile, it required the combined 
power of three heavy jack-screws to move the pipe the 
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last 30 ft. on the 180 ft. section. The third section was 
laid from the open river end of the tile to the manhole on 
river bank. 

The largest clear opening found, through which sand 
could work into the tile, measured 1% ins, wide at the 
widest part. In was on account of openings of this sort, 
supposed to exist, that the laying of the cast pipe was 
undertaken. This pipe now connects the wells directly to 
the pumps. 

The pump-pit, 'ocated inside the engine house, is 15 ft. 
wide and about the same average length, with a tunnel 
level with the floor of pit at bottom, through which the 
suction and discharge pipes pass beyond the walls of the 
building The floor of this pit was 12 ft. below the floor of 
the building; it is now 24 ft. below, One pump was kept 
constantly in operation while the foundation of the other 
was lowered the 12 ft. The old wall of the pit was not 
disturbed, but the new wall—of ashlar, 2t+3 ft. thick, laid 
was built beneath it in sections. No settling 
of the old wall can be observed. The pumps now stand 8 
ft. above 1 w- water level. 


in cement 


The total cost of the work, excluding the suction- 
pipe, was $2,447, 

Descriptions like the above might, with profit, be 
inserted in annual reports much oftener than is the 
case. As it is, many of the smaller works print no 
report whatever, and so cannot exchange for the re- 
ports of other works and thus gain the benefits to 
be derived from a comparison of methods. The plea 
of economy is not asuflicient excuse for not publish- 
ing an annual report, as the report from which the 
above extract is taken is full and valuable in every 
particular, yet is printed on a sheet 11 ins., 
both sides being used, 
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Methods of Railway Car Lighting.* 
(Con luded from page 233.) 


AMOUNT OF LIGHT REQUIRED, 


The following are enumerated as the requisites for 
satisfactory car lighting : 

1. The headlinings in cars should be light in color and 
warm in tone; the surface should not be of such a high 
polish as to reflect light locally in a manner unplea ant to 
the eyes. The numberless mirrors often added for deco- 
rative effect are generally a nuisance. 

2. The lamps should be placed in such a position that 
passengers may readily screen their eyes from direct view 
of the flames of light. This condition demands that 
lamps be placed high. 

3. Good general illumination demands a large number of 
comparatively feeble centers of light, rather than intense 
concentration in a few lamps. 

4. Economy of light demands sufficient general illumi- 
nation with brilliant local lighting in positions near where 
the light is to be used for continuous application, as in 
reading. This condition is difficult to fulfill without in- 
fringing the second, except in the electric lighting sys. 
tem. Anattempt, and we think a successful one, to sup- 
ply this requisite may be found in the sleeping cars of the 
St. Paul road, where additional lights have been placed 
in the berths in such a manner that. while they areina 
position close to the object to be illuminated, they are 
also perfectly under the control of the passenger, the 
rays of light being shielded from his direct vision and 
that of his neighbors 

Best modern practice 
lowing: 

For §0-ft. passenger cars, satis‘actory illumination, 150 
candles of light in the body ; for brilliant illumination, 
200 candles. For sleeping cars, in the 40 ft. of main 
body, satisfactory illumination, 200 candles; brilliant, 240 
candles. All the foregoing in overhead sources of 
light. To fulfillthe third requisite, I recommend that, 
in electric systems, the Jight be uniformly distributed 
from equally spaced focii, each having a maximum in- 
tensity of 16 candles, and that in other systems no single 
focus shall have a greater intensity than 30 candles; that- 
in case of oi] lamps, where convenience and first cost so 
demand, these foci: be equally spacrd in groups of twe; 
thatin other combustion systems each focus be sing)» 
and equally spaced. 

THE QUESTION OF SAFETY. 

The author considers the popular opinion that 
the ‘“‘deadly oil lamp” must go, along with the 
**deadly car stove,” to be a delusion. The oil for- 
merly used in car lamps undoubtedly was highly 
dangerous; but the oil used to-day isa heavy fluid, 
very different from the kerosene in general use. It 
may.be heated beyond the temperature of boiling 
water without giving off vapor; and the flame is 
very sensitive to draft or jar, so that any accident 
which would wreck the lamp would be certain to 
extinguish the flame. As for the danger of the 
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flame coming in contact with the car woodwork, 
this is common to all flame systems of lighting. The 
defect peculiar to oil lighting is that the spilling 
of oil on cushions or woodwork may add fuel to the 
flames in case of an accident, if other fire is in the 
car; but this fire has properly no place in a car. 
and, from present prospects, need no longer be 
counted as a source of danger. 

The author discusses the question of danger in 
other systems as follows: 


As for the other systems of flame lighting, represented 
by the gas and carburetted air, the most we can say is that 
the elements of danger have been reduced to a minimum 
by careful attention in details. In the Pintsch system, 
explosion of a gas cylinder by overpressure or defective 
material is a possibility, and in such case would probably 
result in damage to the car sufficient to cause injury to 
those in the vicinity. But such contingencies, in face of 
the vastly greater damages attending the pursuit of the 
ordinary routine of existence, need not cause much un- 
easiness. Spontaneous explosion of gases isan impossi- 
bility, without the mixture of the proper quantity of air 
and subsequent ignition in a confined space. In case of a 
wreck the tanks of gas, if distributed at all, would be 
swept from their fastenings, while the contents would 
harmlessly escape. As to the gasoline or ‘‘Frost” system, 
the same remarks would apply in speaking of the explo- 
sive character of the lighting fluid. The chief danger of this 
latter system is, however, in handling the gasoline. This 
substance is extremely inflammable at ordinary tempera- 
ture, it being difficult to prevent its escape from packages 
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Figures for the Pintsch system were obtained 
partly from the Safety Car Heating & Lighting 
Co. of New York and partly from experience ona 
prominent road using the system. The first cost of 
equipment includes each car's proportion of the cost 
of gas-works figured at $181.75 per car; also two gas- 
tanks percar. If only one tank is used a saving of 
$85 per car will be made. Depreciation is taken at 
10% on the gas-works and 5% on the car equipment. 

For the Frost system the number of burners and 
first cost were obtained from the company intro- 
ducing it. The other figures are the result of recent 
careful experimenting with the system by arailway 
company. Depreciation is estimated at 10%, and the 
cost of gasoline per car per hour includes 15% added 
to the gasoline required for burning te make up the 
loss in storage and transportation. The ‘hours 
burning without refilling” is taken also from ex- 
periments on the road referred to, and was maxi- 
mum burning time with full carbureters and gaso- 
line of 88° gravity. In practice they found that the 
gravity of the gasoline was considerably reduced by 
absorption of the lighter products first. and that 
after a few fillings the heavier oil caused considera- 
ble reduction of light after burning a few hours; 
thus, at the start the candle power was 45, but. at 
the end of 34 hours burning, reduced to 26.6 in one 
experiment. 

The figures for the electric system are for the one 




















in which it is stored. A prominent road using the system first experimented with on the St. Paul road 
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states that 18¢ of the gasoline evaporates from close 
wooden packages when standing two months in the oil 
house. Under these circumstances, its generaljuse at many 
points onalarge system, by necessarily ignorant men, 
cannot but be looked upon as a grave source of danger to 
life and property, and one which would require modifica- 
tion of the st:ingent oil inspection laws of many states be 
fore becoming legal. 


As for the electric system, the danger of fire to the car, 
although remote, is not an impossibility; imperfect wir- 
ing, accidental cross contacts, or meddling interference, 
may cause intense local heating and fire to woodwork. 
Such contingency is made, however, very remote by the 
system of safety fuses adopted in the wiring; and even if 
tire were started as above, its spread will be slow, allow- 
ing time for passengers to escape. 

COST OF THE VARIOUS SYSTEMS. 

The accompanying table gives a comparison of the 
cost of several different systems based on the light- 
ing of astandard 50-passenger coach lit with 150 
candle power. In estimating cost of equipment 
plain but sightly lamps have been provided for. De- 
preciation is estimated separately from minor re- 
pairs, which are allowed for in the column headed 
“supplies and attendance.” The column headed 
** total running cost” does not include interest and 
depreciation, but is obtained by adding the two 
columns preceding it. The cost of equipment per 
candle power is obtained by dividing the first cost 
of equipment in column 6 by the total candle power, 
given in column 5. 

The figures for the cost of oil per car per hour and 
the total cost per candle power hour were obtained 
by actual experiment in the Chicago, Milwaukee & 
St. Paul laboratory, as were also the figures for the 
colza oilsystem. The figures for different burners 
using mineral oil are also the result of experiments 
made by the St. Paul Co, 





and for the system now in use. The high first cost 
of the first system is due to the storage batteries. 
In the system now in use, the cost of the tender car 
is figured on the basis of one to each 15), cars in ser- 
vice. On each system $113 is allowed for auxiliary 
oil lighting equipment. Depreciation on the first sys- 
tem is taken at 25% for engine, 10% for dynamo, 
333¢% on batteries, and 5% on wiring and oil lamps. 
On the system now in use, depreciation of tender 
car and equipment is set at 10%. 

To show the detai!s of the cost of the system at 
present in use on the St. Paul road, the following 
record is given of one trip in October, 1890: 

Train of 10 cars; running time, 11 hours. Load, maxi- 
mum, 152 lamps; average 87.3 lamps. 

Indicated HP. hours, 85.6, 

Water. per indicated HP. hour, 57.8 Ibs. 

Water, per trip for lighting, 4,948 Ibs. 

Evaporation at boiler pressure, per Ib. of coal, 5.7 Ibs. 

Coal used per trip, 868 Ibs. 

Lamps, per indicated HP., 10.5. 

Coal, per indicated HP. hour, 10 lbs. 

Cost of coal per ton, $2. 

Cost of coal per HP. hour, 1 ct. 


ITEMS OF COST. 
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In the summer season, when the heat tender is 
not in use the total cost per car per hour would be 
reduced by about 2 cts., or to 7.5 cts. 

Mr. GIBBs says, however, that the rather favor- 
able figures now obtained by the St. Paul Co. are 

di>toexsz2ptionally favorable conditions,j;such as 
é 
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excellent distribution of equipment and careful at- 
tention to details. 


THE VARIOUS SYSTEMS COMPARED. 

Mr. G1iBBs considers that only four methods of 
car lighting are really worth careful consideration, 
viz., heavy mineral oil in lamps, the Pintsch oil gas, 
the Frost carbureted air and the electric. 


The electric system in the present state of the art is 
adapted to special service only. It fills a number of 
the requirements of a perfect light in a manner 
which no other light approaches. It is, in fact, a 
luxury which is duly appreciated by the traveling 
public. On the other hand, it is at present costly, 
and requires too much attention to details and too 


much skilled management to be suited to general 
use. 


Mr. G1iBBs comments on the other systems as fol- 
lows: 


The Frost System.—I am bound to consider this sy stem 
still in the process of development. It has many advan 
tages from an outside point of view; it is cleanly, the 
light is good, each car is perfectly independent of others 
for its supply of light, and it requires no external gas 
works. On the other hand, the first cost is excessive, the 
light is not cheap for running, its quality is not uniform- 
due to the effect of varying temperature and quality of 
gasoline—the apparatus is complicated and, while the 
system may be considered safe to the car itself, I believe 
the use of gasoline at various points on a large system 
very questionable. 

The Pintsch System.—This, in spite of some serious de- 
fects, I consider the most feasible and promising attempt 
in the direction of safety car lighting. It is safe—as safe 
as any flame method of lighting can be—isc eanly and 
simple, is cheap in maintenance and running. It is, how- 
ever, very high in first cost and is not universally applica- 
ble, on account of dependence upon gas works. But all 
main line traffic and many important branch lines can 
generally be provided for by this system at a moderate 
cost and, under its rapid extension now taking place, it 
seems likely that joint gas works can be maiatained by 
different roads at many points to still further reduce the 
individual outlay. The introduction of the system has 
been pushed in this country lately with a high degree of 
success; but there are two points I cannot understand in 
the business policy of the company: first, why they stick 
to an uneconomical form of lamp, and, second, why they 
import from Germany their entire equipment? This last 
point has rather an important bearing on the question of 
repairs; unless they have recently changed, the German 
(Whitworth) system of screw threads was adhered to 
throughout. 

Oil Lighting by Lamps.—Many of the requirements of 
a satisfactory car-lighting system appear to me to be em- 
bodied in the present oil system—or might be, with some 
improvements which are readily attainable. In no sys- 
tem, with the exception of the electric, is it possible to 
obtain a better or more satisfactory distribution of light, 
the centers being of moderate intensity; the fuel is safe 
to handle and may be anywhere obtained without delay; 
each car is perfectly independent of others; it is cheapest 
in first cost and maintenance for a given amount of light; 
it is simple and easily taken care of. On the other hand, 
t shares with otber flame systems the objections of giv- 
ing out much heat, and the quantity of light is quite 
irregular and the smell objectionable when not taken 
care of. The ground of safety appears to be the one gen- 
erally attacked; 1 bave elsewhere stated my reasons for 
not believing this objection to have much force. In fact, 
I believe it isa mistake to abandon the system until a 
thoroughly better one has been devised—respecting which 
there is at least a doubt. The possible improvements in 
this system should have more attention from railway 
officials and others. For instance, the button form of 
burners, of which the ““Acme” is a good example, appears 

to solve the problem of sufficient light as satisfactorily 
as has been done in the other flame systems, and these 


burners should be substituted for the old uneconomic 
form. 


The Motions Observed in the Hawkesbury 
Bridge.* 


These motions probably arise from causes of two kinds; 
internal causes to be ascribed to the construction and the 
foundation of the piers, and external causes acting upon 
the piers 

The chief external cause is the situation of the bridge at 
the foot of a very steep gradient of 132 in 5,280, equal to 25 
in 1,000, or 1 in 40 approximately. All trains coming down 
this incline, often with double engines, run with the 
brake on, and the shock and longitudinal thrust which 
they impart to the bridge is very great in itself, and is 
further increased by the vibrations, Engines going up 
try to gain a good start for this gradient. and excercise 
thus a thrust of unusual intensity in the same direction. 

The bridge over the Narva River in Kussia, which was 
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under my superintenderce in 1874, supplies a perfectly 
analogous case. This bridge also lies at the foot of a steep 
gradient, between this gradient and Narva station (Fig. 
1). The bridge had wandered toward the station by about 
5ins.. and taken the pier with it, when I succeeded in 
sopping the motion. Several favorable circumstances 
facilitated my task. The bridge lies between rocky banks, 
the rock having been blasted to obtain a firm seat; and 
the rence between day and night temperature there 
is considerable. Il had wedges driven in between the iron 
structure and the rock, and tightened those wedgesevery 
night as soon as they got loose. By these means I brought 
the bridge back to its original position in six days; and 
the pier was taken back again in this return motion. 

Temperature differences and the ccnsequent irregular 
dilatation of the iron structure furnish another “ ex- 
ternal” cause, especially with direct sunshine. The sun 
rays never reach the whole structure; part of it will be 
in the shade. If the track lies on the top of the bridge. 
the iron will temporarily be in the shade of the flooring, 
even in brightest sunshine, and heating and expansion 
will take place sometimes on the one, sometimes on the 
other side. The whole of one side may be warm, while 
the other is covered with ice and hoar frost, or remains 
wet and cold. Even during night time, the one side may 
be dry, the other wet, according to the intensity of the 
previous heating, rain, &c. 

It is clear that a theoretically correct construction will 
thus be exposed to constant modifications. The conse- 
quent irregulatities of shape, or of stresses in cases where 
the construction would not permit such irregularities 
of form fully to manifest themeelves, are of greater im- 





FIG, 1. 


portance than might be thought. Assuming a girder of 
100 meters length and a difference of temperature between 
different parts of the iron structure of 40° Centigrade 
(72° Fahr ), the difference of dilatation would amount 
to 0.05 meter (2ins.). This displacement of 2 ins. in the 
seat of the bridge would produce, or tend to produce, at 
the periphery of the piers of 48 ft. width of the Hawkes- 
bury Bridge, a displacement of from 8 ins. to 10 ins. 

The rollers between the pier and superstructure cannot 
perform their duty to theoretical perfection. When the 
iron structure undergoes change of form, the axes of the 
rollers will no longer remain strictly parallel to one 
another, and the rolling motion will pass into a sliding 
motion, straining the pier. Moreover, dust, sand, occa- 
sionaliy even bits of iron, as my experience teaches me, 
collect under the rollers; one of the rollers of the Narva 
Bridge I found entirely cracked. It is further notorious 
that rollers under long girders will deviate from their 
normal position after some time, when they can no longer 
act normally. An incessant control of these parts is as 
difficult and hence as rare as it is to keep these parts per- 
fectly clean; and the adjustment of the rollers isa very 
troublesome affair, not often attempted. Every irregu- 
larity of formin the girder. resulting from differences of 
temperature, affects the rollers; the single effects are very 
minute indeed, but they accumulate as the changes oc 
cur several times during the day. 

As regards the internal causes of motions such as ob- 
served, due to the construction of the piers, I submit the 
following considerations: The piers or their chief por 
tions stand in mud, upon a basis of sand or of rock. At 
any rate, the subsoil has been regarded as sufficiently 
firm. But this is a grave question. 

How can we bring up from such a depth the real sub- 
soil—I co not mean what we bring up by means of dredg- 
ing, boring, etc., loosened and impregnated with water- 
and how sha)! we judge of its permanent strength if the 
soil be not rock? Nobody can answer these questions in 
the case of an open surface soil, not to speak of a subsoil 
200 ft. under water. What the dredging engines send up 
is so modified that it can convey no idea of the actual 
composition and stratification of the subsoil. In its long 
passage the water has loosened the material, impregnated 
it and washed out fine sand and mud particles present. 
What we see of a sand soil under a caisson is just as de- 
ceiving, since the high air pressure has forced the water 
out of the sand and essentially changed its appearance 
and character. 

But even if we succeed in bringing up big lumps of the 
actual subsoil, we should have no guarantee; for our 
knowledge of foundations, and not only of such as sand, 
clay, mud, is still imperfect and superficial to an incon- 
ceivable degree. A soil may stand a test well and appear 
firm, even brittle like glass, and yet be as incapable of 
resisting any permanent pressure as asphalt and pitch. 
and ooze out if there is a possibility. A good many com 
binations of clay and sand of similar properties occur 
under water. 

We may have worse caseseven. A wet sand may ap- 
pear of great bearing strength during the test, and may, 


indeed, possess the same permanently as long as the load 
remains steady and uniform. But that same soil will be- 
come quite unfit if the load varies, especially when we 
have strong vibrations in addition as we have unques 
tionably in an unusual degree in the Hawkesbury Bridge. 
Any child playing upon the beach illustrates this fact. 
As long as the child stands still the wet sand is firm 
enough to bear it; splashing and stamping soon make it 
sink into the sand. 

Our testing laboratories have to do a great deal more to 
supply us with really useful and practical information 
about our building materials. We are deplorably igno- 
rant even as regards so important a material as iron. We 
have long lists—and they differ often enough—of tests on 
pressure, breaking and tensile strength, resistance to 
blow, torsion, etc., but we know little or nothing about 
those figures, for they vary with the various tempera. 
tures between the solid and the liquid state, and with 
various kind of strain, the rapidity and suddenness of 
pressure or pull and their duration and uniformity. A 
strong pressure, applied quickly and directly, has an 
effect totally different from that of a gradually increasing 
pressure: the effect in the former instance approaches 
more and more that of a blow, into which it passes finally. 
A well-known simple experiment demonstrates this 
clearly. A ball kneaded out of new bread cannot perma- 
nently be deformed by a rapid blow, and proves as elastic 
as caoutchouc. 
we may 
it will 


By means of slow pressure, however, 

“knead” the ball into any shape, which 
retain. Iron, like other metals and many 
different materials, inclusive of water and ice, presents 
the most varied cohesion phenomena—among others also 
a pasty consistency—in the intermediate stages between 
the solid, liquid or molten and gaseous state; and the 
strains to which ** working” materials are exposed are 
also ef so varied a kind that a further study of these 
preblems is most desirable. High speed trains and 
engines cause rapid shocks. During building and erection 
we have slow, steady pressure. 

The usual data about breaking strength are not infre 
quently useless for practical purposes, as they do not dis- 
tinguish whether the surface under pressure was as large 
as, or greater or smaller than, the pressing surface. Yet 
this point is of paramount particularly 
as regards building Thus, for 
instance, sand is considered an excellent foundation, 
provided the sand be firm and confined; under 
that supposition water would be equally firm. if not 
firmer. It is manifest that there is compression strength 
in a sand only as long as the pressing and the compressed 
surface are of equal area; if the pressing surface become 
materially smaller, the resistance co-efficient of the sand 
diminishes. Similar considerations apply to other ma- 
terials. We have always to distinguish whether they are 
confined by the same or by other materials. In masonry 
the mortar is under pressure and literally confined by the 
bricks—a proof by the way, of the irrationality of cement 
tests by means of pull instead of pressure. 

Assuming that the piers of the Hawkesbury Bridge 
stand upon firm sand (Engineer, March 7, 1890), we 
should have no guarantee that the foundation will 
prove permanently firm. It is, however, very doubtful 
that the piers rest upon a sand such as the preliminary 
tests indicated, and as gained during the sinking of the 
foundations, as I will show. The sand is now, imme- 
diately under the piers and close to the piers, not in the 
same state as it was before the sinking, and all the less so 
because the sinking offered considerable difficulties and 
because the piers are strongly splayed out. 

It is well known that even for caissons considerably 
shorter than those of the Hawkesbury Bridge, the bulk of 
soil to be removed is much larger than the volume of the 
caisson. I had to remove a fourfold volume, when sinking 
conical cylinders in the Rokitno marshes in Russia, where 
I met a great number of oak trunks up to 3 ft. thick, lying 
inclined at a gregt depth. The mass to be removed by 
dredging comes, of course, from the ground around the 
caisson; and I have convinced myself that the excavation 
forms a conical hollow. A hammer which had been 
dropped outside the cylinder was afterward brought up 
from the inside. As a rule it is plainly visible that the 
ground gives way and that the overlying mud is carried 
into the hollow washed out by the water. 
found live fish within the cylinder. 

The soil underneath and by the side of the caissons of 
the Hawkesbury Bridge is, therefore, mud, or sand strong- 
ly impregnated with mud; this seems all the more clear 
as the operations were very difficult and the cutting edges 
strongly divergent. 

The engineers in charge of the operation will know 
what they brought up last, and will have taken into con- 
sideration what mud and fine sand would have been 
washed out of the buckets in .passing through 200 ft. of 
water, and that they hence did not examine the actual 
subsoil. Let us grant that the buckets brought up at the 
last a pure sand and a firm sand. But the soil would not 
remain as it appeared during the operations. Immedi- 
ately after stopping dredging operations the soil inside 
the caisson, and particularly any fine sand and mud pres- 
ent, would swell when the depth is so considerable. 
Several days must pass before the dredging engines could 
be replaced by the plant for laying the concrete. Even a 
few hours, however, would suffice to permit of an infiltra- 
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tion of the soil; and as the laying of the concrete proceeds 
from the center toward the edges, the outer parts would 
inany case be exposed to an infiltration for a longer 
period, 

The sand and mud may have the same and evena 
higher specific gravity than the piers and the pressure 
exerted by the weighty piers be relatively small, so that a 
pasty layer of mud may exist between the piers and the 
hard subsoil without being forced out laterally. Any 
increased eccentric pressure or push occasioned by trains 
crossing the bridge wculd, under these circumstances, 
be able to displace the piers. 

The case becomes still worse if we assume that the piers 
stand, not upon sand or mud, but upon rock. Probably 
this is so, since the report specifies that vertical disturb” 
ances have not been observed. We need not, in this 
case, make the improbable hypothesis that the piers 
rest upon rock edges. Nobody will expect that crea- 
tion should have supplied specially horizontal strata 
as bases for the piers in this instance, and that the 
cutting edges should be based as evenly as can be 
achieved, with considerable trouble, by employment of 
air pressure caissons. We may, on the contrary, assume 
that the strata are inclined, and that they actually sup- 





port the piers at one point only (Fig. 3. It will barely 
have been possible, further, perfectly to level the rock 
stratum at so great a depth, e.en with the help of grab 
dredgers. Under such conditions the piers would be safe 
against veriical vibrations, but all the more exposed to 
lateral vacillations. Another circumstance tends to in- 
crease this liability. 

The concrete was to be applied directly and uniformly 
immediately after sinking the cassions. But one cannot 
clear the surface of sand with three shafts and one dredger, 
supposing even the work to be flat, nor can the buckets 
get into the angles. Presumably they did not work at 
this depth in front of the cutting edges. but behind. It 
is also doubtful in view of the tendency of the pier to 
cant, whether the dredging extended everywhere down 
to the rock. If this should have succeeded, however, mud 
and other soil would have penetrated into the shafts as 
soon as the dredgers were stopped, and before the con- 
crete could cover the whole surface, as I have already 
pointed out. 

Thus the concrete does not rest upon rock, but upon the 
mud, and unfortunately not with the fine plane surface 
of the diagrams, but with knobs and lumps. No practical 
man would guarantee a perfectly uniform layer of con 
crete working at so great adepth from three shafts to- 
ward all the angles. If finally the soil which filled the 
empty space around the shoe has yielded we should have 
a concrete standing on irregular knobs and a pier imbed- 
ded in a yielding mud, the worst possible combination for 
favoring a pendulum motion of the pier. 

My conclusions are the following: 

1. The piers of the Hawkesbury lt ridge are exposed, 
owing vo the situation of the bridge at the foot of a steep 
gradient, to a thrust of unusual strength. 

2. The changes of form of the girders, arising from dila 
tation, and the consequent irregular positiuns of the roll 
ers, subject the heads of the pier to both thrust and press- 
ure. 

8. The great depth of the piers excluded hydraulic 
work; the piers could hence not be based sufficiently firm 
and uniformly to enable them to resist the strains men- 
tioned under numbers 1 and 2. 

t. The sinking was troublesome, occupied a long time, 
and the soil around has been disturbed to a degree that it 
will not seon settle again firmly, and perhaps never will 
settle, considering that the piers may be entirely sur- 
rounded by mud. 

W hat is to be done? 

I can hardly offer a positive opinion, since | am not 
sufticiently acquainted with the details. Yet the idea 
would recommend itself to sink stones and heavy slags 
around the piers in order to stop the movements. If any 
permanent canting should have manifested itself, wedges 
weighted with rails, which could easily be removed again 
afterward, might be inserted on the one side and their 
action be supported by forcing water under high pressure 
through pipes reaching down to a good depth on the other 
side. By these means the piers might be righted again. 
One might further try to harden the subsoil around the 
piers by means of cement, as has recently been done in 
Germany. A heavy loading of the piers at certain 
parts, or uniformly all around, might also help to com- 
press the subsoil and impart greater stability to the 
piers; the piers might in that case have to be carried a 
little higher, not to disturb the level of the supersiructure. 
To avoid similar disturbances, I should recommend: 

1. To employ caissons of a more suitable contour, circu 


sar or square 


2, Always to construct piers, even when sunk to a grea 
depth, in a manner so as to permit of their being inspected 
aftcr completion of the work in all parts down to the 
bottom; if possible by means of air pressure; and to per- 
mit further af their being raised again entirely snould the 
necessity arise. 

I cannot here explain how this might be accomplished; 
but I shall be pleased to communicate with anybody in- 
terested. 

3. To fill the caissons with a material as heavy Bree 
sible, evento employ pig iron instead of stones for the 
concrete. The additionai expenses would not be so con- 
siderable and would be compensated for bp the quicker 
and easier way of sinking. 

The lower the centre of gravity of the caisson, the bet- 
ter it will *‘ go,” and the less will be the dislocation of the 
surrounding soil. 

The proprietors of the bridge have had the courage to 
entrust the work to an American firm. Foundation work 
more than any other is a matter of confidence; and it 
must indeed be left to the proprietors where to place 
their confidence. 


Artesian Well Practice in the Western United 
States. 





(Continued from p. 172.) 
If. 
NORTH AND SOUTH DAKOTA, 


The well of the Dakotas are the most notable in 
the United States, if not in the world, and for this 
reason deserve independent and somewhat extended 
notice. The most remarkable wells are in the James 
River basin, extending through the two Dakotas 
in a nearly north and south direction. The relation 
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000 galls. per day, and an average pressure of about 
100 Ibs. per squareinch. They are located at James- 
town, Ellendale, Oakes and Devil’s Lake, and the 
last two have depths of 947 and 1,550 ft. respectively. 
All are at an altitude of 1,300 ft., or more. By far 
the larger number of wells in this State are in the 
Red River basin, or in adjoining counties in the 
northern part of the State. Most of these wells are 
shallow and of small diameter. Their depth aver- 
ages about 250 ft., and their average daily flow ap- 
pears to be about 30,000 gails. In Trail County alone 
there are 300 of these wells. The average altitude 
of the section is about 900 ft. 

The wells of North Dakota, or those tabulated in 
the reports, range from 8 to 2 ins. in diameter and 
in depth from 1,565 to 113 ft. Details of their size, 
depth and cost are given below in connection with 
a similar summary for South Dakota. 

The James River basin extends southwards from 
North into South Dakota, and in it are many wells 
of high pressure and large flow similar to those al- 
ready described. In Yankton and Bon Homme 
counties there are also many wells, 


S1zk, DEPTH AND Cost OF ARTESIAN WELLS IN NORTH 
AND SoutH DAKOTA. 


North Dakota. 











Deptn. Cost. 

- SS - wdc. -_ 

Size, ins. No. Max. Min. Av. Av. Max. Min. 
& 1 . nx 912 — onan 4.16 

6 2 1,565 200 888 6.03 6.49 2.15 

4 1 cae oan 1,087 nee oh es 4.04 

3 2 355 304 330 206 2.47 1.86 

2 5 316 158 211 1°55 2.61 1.00 
All wells....11 1,565 158 617 5.00 6.49 1 00 
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PROFILE SHOWING POSITION OF WATER-BEARING ROCK ALONG THE JAMES RIVER BASIN 
FROM ODEVIL’S LAKE, N. DAK,, TO MITCHELL, S. DAK, 


of water-bearing rock to the surface in this basin 
is shown by the accompanying section, which ex- 
tends from Devil's Lake, N. Dak., to Mitchell, 
S. Dak., a distance of 312 miles. The section is 
taken ona line S., 10° E., and was drawn by Prof. 
G. E. CULVER to accompany his portion of the 
Government report on artesian wells upon which 
these articles are based. It may be well to add, for 
the information of those desiring further details 
than are given below regarding the geology of the 
Dakotas, that such details can be found in Prof. 
CULVER’s section of the report, which treats of the 
geology of the Dakotas and in Prof. G. E. BAILEy’s 
report on the southwestern part of South Dakota. 

As shown by the accompanying section, and as 
noted in our issue of Feb. 27, the high-pressure 
wells of the Dakotas top the Dakota sandstones. 
The well at Devil’s Lake has a total depth of 1,511 
ft.; that at Jamestown, 1,486; Ellendale, 1,087; Aber- 
deen, S. Dak., 955 ft.; Mitchell, 546; while that at 
the Santee Agency, Neb., 63 miles south of Mitchell, 
is 604 ft. in depth, of which 159 ft. is in the Dakota 
sandstone. 

The Aberdeen well penetrated strata as shown 
below, the numbers corresponding with the num- 
bers on the section: 


a ee Sa keotes 36 ft |6. Dakota sandstone, 

R.Br wR... «5. c.55- 64 ** ita t b 

5 Po ARGUO..,......62 MARS Mi iscttciniea sind 60 ft. 
4. Limestone . ...... 20 “* ea 
5 Blueshale..... ... 985° | Total depth.......... 955 ft. 


In the James River basin, N. Dak., there are 
four flowing wells, with an average flow of 1,150,- 





South Dakota, 
Depth. Cost. 

-—-—+ whe o—--* eo 

Size,ins. No. Max. Min. Av. Av. Max. Min. 
6 4 1063 54 736 4.91 5.73 4.20 

4% 2 672 6386 654 4.13 4.25 4.00 

4 2 1,009 587 79 3.82 4.00 3.50 

3 ol" Soa re 665 1.530 wavs teal 

2% Bey ae ae &7 46 Sane cake 

2 42 785 17% «6 -78 1.62 42 

1% 1 reef 5782.00 a vie 

1 2 1,139 295 revi 2.68 3.25 0 

All wells... .55 1,139 175 416 2.05 5.73 42 


The above table presents in a compact form the 
maximum, minimum and average depth and cost 
of 11 wells of various sizes in North Dakota and of 55 
in South Dakota. It will be seen that 5 of the 11 wells 
in the former and 42 of 55 wellsin the latter State are 
2 ins. in diameter, while inSouth Dakota there are 
three additional wells less than 2 ins. in diameter. 

The deepest well in the Dakotas, so far as re- 
ported, is 1,565 fi. This well is at Hamilton, Pem- 
bina Co., N. Dak., and has a daily flow of but 13,120 
galls., while it cost $10,130. Itis 6in. in diameter, 
and is located in the Lower Red River basin. The 
range of depths in both States, where diameters are 
given, as shown by the tables, is from 1,565 ft., noted 
above, to 158 ft. The average depth of the 11 North 
Dakota wells is 617 ft. 

The total depth of the 11 North Dakota wells is 
5,479 ft., their total cost $21,911, and the average cost 
per foot for the aggregate depth, regardless of size, 
$4. The range in cost per foot is from $6.49 for a 
6-in. well, 1,565 ft. deep, at Hamilton, to $1 or there- 


‘abouts, for some of the 2-in. wells. 
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In South Dakota 55 wells have anaggregate depth 
of 22,885 ft., an average depth of 416 ft., an aggregate 
cost of $46,832, and an average cost per foot of com- 
bined depth of $2.05. The range in depth in South 
Dakota is from 1,139 ft. for a 1-in. well at Frederick, 
Brown Co., to 175 ft. for a 2-in. well at Beaver, 
Miner Co. The range in price is from $5.73 for a 
6-in. well 546 ft. deep at Mitchell to $0.42 for a 2-in. 
well 285 ft. deep at White Lake. 

Of course the cost of wells varies with the straca 
pierced, but the data necessary to classify cost by 
strata pierced is not at hand. The figures given pre- 
sent a fair idea of the cost of wells in the two States, 
and show that if assured of water by boring the 
farmer can well afford to put down wells to develop 
a water supply for irrigation, in the Dakotas at 
least. Codperation will make possible the sinking 
of large and deep wells, which in some parts of 
those States are sure to pay. 


The Metrvpolitan Underground Ry. Co.’s 
Tunnel Under the East River. 
(WITH INSET.) 

We illustrate in our inset of this week the first 
step in the Metropolitan Underground Railway pro- 
ject for rapid transit in New York, as inaugurated 
by Mr. Austin CorBIN and his friends, and are in- 
debted to Mr. CHARLES M. Jacoss, M. Inst. C. E., 
and Chief Engineer for the company, for the plans 
here used. 

These plans show the tunnel under the East 
River, between Atlantic Ave., in Brooklyn, and 
Whitehall St., in New York, and the arrangements 
made for connecting with a comprehensive system 
of rapid transit for New York and the region across 
the Harlem. s 

Before locating this tunnel the bed of the river 
was thoroughly explored by the diamond drill and 
the cores brought up show a compact gneiss, that 
promises little trouble from the infiltration of water. 
The tunnel, including stations, will be 6,050 ft. long, 
and will lie wholly is the solid rock, and so graded 
as to generally conform to the contour of the rock 
bottom. The dimensions of the tunnel will be 26 ft. 
wide and 20 ft. high, from the head of rail to the 
to the crown of the arch, thus permitting its use by 
the largest cars now made for passenger traffic. 
Both tunnel and stations will be lined with brick 
set in cement mortar. 

The grade in the tunnel is 1 in 100, in opposite 
directions, meeting at a point 650 ft. from the New 
York side of the river and immediately under the 
lowest point in the rock surface. From this point to 
the Brooklyn station a drainage heading will be 
driven leading to the foot of a vertical pumping 
shaft connected with this station. The tunnel will 
be ventilated through air shafts immediately below 
the crown of the tunnel and extending the whole 
length, and provided with powerful exbaust fans at 
either end. 

The double line of rails laid down in the tunnel 
will be extended far enough at either end to form a 
crossover, as shown on the plan, and thus provide 
for the circulation of trains between the two sta- 
tions. The stations and these crossovers are set out 
level. 

The stations, as planned, are 322 ft. long, 60 ft. 
wide and 30 ft. high in the central part. The shaft 
connecting this station with the ground above is 72 
ft. by 17 ft., though the emergency stairway and the 
provision for pumps and ventilating shaft will alter 
slightly the plan shown. On the New York side 
the bottom of the shaft will be 90 ft. below the street 
level and 118 ft. below on the Brooklyn side. 

Each shaft will contain six elevators, of a capacity 
of 56 passengers each, and an emergency staircase of 
stone, 5 ft. wide end with landings every 8 ft. in its 
height. Besides these there will be provisions made 
in this shaft for ventilating and pumping, as before 
mentioned. The elevators will be operated by hy- 
draulic power at a speed of 4C0 ft. per minute, 
‘These elevators land at the bottom in the center of 
the station platforms, and double sliding doors, on 
each side of the cage, open out on the departure and 
arrival platforms. On the New York side three of 
the elevators ascend to the level of the elevated rail- 
way system, so that no time need be lost in transfer. 
The time allowed for the journey between the New 
York and Brooklyn stations is four minutes, includ- 
‘ny in this period the entering of the elevator, 


descent to train and crossing of the river and the 
ascent to the street level on the other side. The 
train and elevator capacity is thus 12,000 passengers 
pér hour. 

The motive power proposed is electricity, with a 
motor in each car, or a motor toatrain of cars, as 
may be later decided upon. The permanent way 
will include 90-lb. rails and the heaviest creosoted 
oak ties on stone ballast. Tne speed arranged for 
is 30 miles per hour. All parts of the tannel, sta- 
tions, elevators and cars will be lighted by elec- 
tricity. 

The entire project seems to be most carefully 
worked out and every provision made for both the 
safety and comfort of passengers. We understand 
that arrangements are practically completed for 
commencing work at an early date. An inspection 
of the general elevation shows that che approaches 
are arranged for continuing the tunnel at either end 
so as tocover rapid transit routes in both cities,should 
this be decided upon hereafter. Mr. CorBrIn’s pro 
ject includes a similar tunnel under the North 
River, starting practically from the end of the East 
River tunnel. Borings carefully made on the pro- 
posed line of the North River tunnel show favora- 
ble ground, mostly rock. In a later issue some 
furtber information will be given regarding the 
possible extensions of this East River tunnel. 


Caissons or Foundations Formed by Cement- 
ing Loose Materials. 


The method of forming a cemented coffer-dam 
or caisson, and of strengthening foundations, de- 
scribed in a paper by Mr. Ropert L. HARRIs, read 
before the American Society of Civil Engineers and 
abstracted in our last issue, seems to be an improve- 








FIG. 2. Forming a Caisson Around Pier Foundation. 
ment of some promise for a certain class of difficult 
foundation work, and we therefore supplement the 
details already given by the following drawings and 
further description abstracted from the patent 
specifications. The general idea of the device is to 
inject fluid cement between or among materials 
already in place, so as to cement them together into 
a solid mass. Holes are made in the material, in 
which a pipe is placed, through which is forced the 
cement in a liquid or semi-liquid state and allowed 
to accrete. The operation is carried out at each 
hole in succession and then repeated until) the voids 


are filled by successive accretions, and by a series 
of operations at different levels acomplete mon 
olith of concrete is eventually formed in the loose 
materials. In this way caissons may be formed in 
loose materials, which can then be excavated to allow 
masonry, rammed concrete, etc., to be built inside 
the caisson; or the method may be used to consolidate 
material for tunnels, shafts, and other subterranean 
work. Fig. 1 shows the method applied to the con 
solidation of a defective foundation of loose rubble. 
Holes are made in the masonry and rubble for the 
reception of pipes aa, through which may be forced 
a jet of water to wash away any deposit of mud, 
etc., before the cement is pumped in. Ifthe ma 
terial is sufficiently open, holes in the masonry may 
not be necessary. Fig. 2 shows the method applied 
to the formation of a caisson around a pier founda 
tion, by injecting cement through the pipes a a. 
When the floor and sides are of sufficient thickness, 
the material within may be excavated and replaced 
by masonry or concrete. The cement may be mixed 
with or without sand according tothe material to be 
dealt with. The cement should be applied in small 
quantities, otherwise it is liable to be carried away 
by the water. It should be kept well agitated before 
delivery to the pump, so as to maintain uniformity 
in the mixture and prevent clogying. 


Irish Channel Tunnel Schemes. 


The Irish Channel tunnel scheme was lately dis 
cussed before the Society of Arts by Sir Roprr 
LETHBRIDGE. In his paper the four principal tun 
nel schemes and one plan for a submarine bridge 
were described. Mr. MAxToNn tube of 
mild steel butit in 400-ft. sections, closed at the ends 
by temporary bulkheads, floated out to site and con 
nected by suitable appliarces. 


proposes a 


This structure was 
to be held in place by chains and anchors, and sup- 
ported at 60 ft. below the surface by its own buoy- 
ancy. This project was not favorably considered, as 
the currents would subject the tube to racking 
strains; if the cables should fail the tube would also 
be liable to destruction, and, as the whole work 
would be submerged, it would be difficult to examine 
it. 

Sir Rover thought 


that a tunnel was the only 
feasible plan. 


The soil to be penetrated is compact 
marl, red sandstone and rocks of the Lower Silurian 
formation. A gorge, 900 ft. deep, runs down the 
strait as far as Wigtonshire, but Mr. BARTON in his 
scheme avoided this by curving his tunnel around 
the end of this depression. His tunnel would be 33 
to 34 miles long, with 2414 miles under water. The 
estimate of cost is about $50,000,000, and 10 years is 
given as the time required. The gist of the whole 
paper and the discussion that followed was that 
private capital could not undertake the work; a 
government guarantee was necessary. 


Railway Building in Ch:na. 


The London Truth says that in many respects the Chi 
nese area most rational and practical race. 
in point. During a recent anti-foreign-devil riot at some 
place between Tong tu and Kaiping, the mob, by way 
of emphasizing it patriotic sentiments, destroyed a good 
length of the railway that has recently been carried through 
the district. The local mandarin—a Chinese Ruskinite ap 
parently—instead of using the forces under him to quell the 
riot sent his soldiers to assist in the pious work. The em- 
bankments were leveled for some distance, and the rails 
thrown into the river, and an attempt was made to destroy 
the bridges. Mr. KInpEr, the head engineer of the line, 
laid the state of the case before the Toatoi of Tientsin. 
who is the head director of the undertaking. The Toatoi 
sent for the mandarin, and addressed him thus; “To 
please yourself and your friends you have destroyed the 
railway track. To please me you will put it back just as 
it was before. If, one month from to-day the trains are 
not running the same as before. you lose your head and 
your family and ancestors are disgraced.” 

“Mr. KINDER estimates the damage and loss by non- 
running of trains at 50,000 taels (about £12,500), which sum 
you will have to pay out of your own funds to the compa- 
ny. For labor, all your officials, soldiers, and the towns- 
folk will work as you direct, receiving no money for their 
labor, and all salaries are stopped until the repairs are 
complete. I shall appoint a board of punishment to re- 
turn with you, with power to torture and imprison any 
oye who makes the least disturbance or trouble.” The 
mandarin begged for mercy on the plea that, as the 
the country was all under water he could not possibly get 
mud and stones wherewith to build the embankments, 
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The Taotoi saw the force of this plea, and said he would 
give him achance. He could pull down any of his forts 
he liked in order to provide materia! for the repair of the 
railway, and he would give him three months after the 
railway was completed to rebuild his forts at his (the 
mandarin’s)own expense. In rather under three weeks 
the trains were running again, and they are now rebuild- 
ing the forts. How long would it have taken to bring 
about the same results in England ? 


Passenger Traffic in London and New York- 


As showing the increase in travel in London since 
1864 a correspondent of the New York Times gives 
the following figures: In the year named the public 
conveyances then in existence carried 53,000,000 pas- 
sengers, or about 18 trips per head of the then popu- 
lation of London. In 1874, with increased facilities, 
the total of passengers was 155,000,000, or 45 trips 
per head. In 1884, after tram lines were introduced, 
the total rose to 308,000,000, or 77 trips per head of 
population. During these 20 years the population 
had increased 367, the average number of journeys 
per head 330, and the general passenger traffic 5007. 
We have no figures handy for 18#4, but in 1886 the 
population of London was 4,149,533; on Sept. 27, 1890, 
it was 4,421,661. 

Contrasting this growth of traffic with the similar 
growth in New York, we find that in 1884 the New 
York tutal of passengers was 272,000,000, with a pop- 
ulation of about 1,300,000, an average of 210 trips per 
head of population. In 1889 the total of travel was 
397,090,000, with 1,700,000 population, or 233 trips per 
head of population. In a late address on under 
ground rapid transit Mr. AusTIN CORBIN estimates 
that in five years the movement of passengers over 
the New York lines of travel would equal 580,000,000, 
provided that these lines could furnish the facilities, 
a proviso that can be best answered by those using 
the present lines of travel. 


International Niagara Commission. 


The Cataract Construction Company, says Industries, 
having invited various firms to send in projects for the 
utilization of about 125,000 HP. at Niagara, and itsdistribu- 
tion, partly to an industrial district in the neighborhood 
of the Falls, and partly to the towa of Buffalo, N. Y., ap- 
pointed an International Commission to adjudicate on the 
plans sentin. This Commission consisted of Sir WILLIAM 
Tuomson, F. R.3., President; Dr. COLEMAN SELLERS, Pro- 
fessor of Engineering Practice at the Stevens Institute of 
Technology, Hoboken, N. J.; Prof. E. Mascart, Membre 
de l'Institut, Paris, and Directeur du Bureau Central 
Météorologique; Col. TH. TURRETTINI, Directeur des 
Travaux d’Utilization des Forces Motricesdu Rhone 4 
Genéve. After a careful examination of a large 
number of projects sent in, in accurdance with 
the letter of invitation of the Cataract 
Company, the Commission have awarded the following 
prizes: Projects combining the development of power and 
its distribution—First prize: Not awarded. One second 
prize: To the project of{Mesers. Faesch & Piccard, Gen- 
eva, and Messrs. Cuenod, Sautter & Co., Geneva. Four 
third prizes: To the projects of Mr. A. Hillairet and Mr. 
Bouvier, Paris; Mr. Victor Popp, Paris, and Prof. Riedler, 
Berlin; Prof. L. Vigreux and Mr. L. Levy, Paris; the 
Pelton Water Wheel Co., San Francisco, Cal., and Nor 
walk Iron WorksCo.,South Norwalk, Conn. Projects for 
the hydraulic development of the power—First prize: 
To the project of Messrs. Escher, Wyss & Co., Zurich. 
Two second prizes: To the projects of Messrs. Ganz & 
Co., Budapest; Prof. A. Lupton, Leeds, and Mr. J- 
Sturgeon. Projects for the distribution of the power— 
No prize awarded. 


PERSONALS. 


Mr. GeorGE H, GRAHAM, Architect, of Plainfield, 
N. J., died recently. 

Mr. Wm. A. Goopwin has been elected City 
Engineer of Portland, Me. 

Mr. W. H. Briss, Vice-President of the St. Pau, 
& Duluth R. R. Co., has resigned. 

Mr. FRANK A. MERRILL, of Concord, N. H., has 
been appointed Chief Engineer of the Concord & Montreal 
R. R. 

Mr. GrorGE T. JARvIS, Superintendent of the 
Ohio division of the Baltimore & Ohio R. R., has re- 
signed. 

Mr. WALTER G. Fox, formerly with the Norfolk 
& Western R. R., is now Assistant Engineer on the Hud- 
son River Tunnel, with headquarters at 35 Broadway, 
New York City. 

Mr. Cyrus BucKLAND, who patented a number 
of devices in connection with gun making. which have 


been adopted at the national armory at Springfield, Mass., 
died recently. 
Col. RoBERT CRANE, President of the Delaware 


River & Lancaster K. R, Co., died at Philadelphia, Pa., 
last week. 


Mr. JONATHAN SCOVILLE, of the car-wheel manu- 
facturing firm of J. & C. N. Scoville, Buffalo, N. Y., died 
last week. 


Mr. WALKER A. HASKELL, Vice-President of the 
New York & New England R. R. Co., died at Buffalo, N. 
Y., March 8. 


Mr. GEoRGE N. MILLER, a Director of the New 
York, New Haven & Hartford R. R. Co., died in New 
York, March 10. 


Mr. E. T. Lirretyt, President of the New York 
Chapter of the American Institute of Architects, died in 
New York last week. 


Mr. AuGUsT BELMONT has been elected Chairman 
of the Louisville & Nashville R. R. Co. Mr. Mitton H. 
SMITH, Vice-President, has been elected President. 


Mr. J. F. HoLLoway, Past President of the Ameri, 
can Society of Mechanical Engineers. lectured recently 
at Sibley College, Ithaca, N. Y., on “‘Some Phases in the 
Romance of Engineering.” 


Mr. NOYEs SPICER has been elected Treasurer and 
Auditor of the Danville & East Tennessee R. R. Co., with 
office at Norfolk, Va., vice Mr. H. A. HITCHCOCK, re- 
signed. Mr. Hircucock will retain the office of Purchas- 
ing Agent, and will have charge of all matters pertaining 
to the right of way. 


Mr. M. LEWINSON and Mr. GEorGE A. Just have 
formed a partnership as consulting’ engineers and con- 
tractors, under the firm name of Lewinson & Just, with 
offices at 90 Nassau St., New York City. They are pre- 
pared to execute iron work from architects’ plans and to 
submit designs for all classes of structures in iron and 
steel. 


Prof. JAMES MApISON has presented the testing 
laboratory of Lafayette College, Easton, Pa., with an Ol- 
sen autographic automatic testing machine of 50 tons 
capacity, arranged for tension, compression and trans- 
verse testing; a 1-ton cement testing machine; a full outfit 
of appliances for testing rock, cement and mortar; asmall 
machine for testing wire, cord and cloth, and a Henning 
elongation meter, with micrometer callipers. 


NEW PUBLICATIONS. 

March Magazines.—The technical article of most real 
interest, albeit in the strict sense hardly technical, is one 
by Senator SHERMAN in the Forum, on the Nicaragua 
Canal, rehearsing in earnest terms the many reasons 
why the government should take this enterprise under its 
wing, for the triple purpose of keeping it from falling into 
foreign hands, ensuring its prompt construction, and in- 
suring low tolls by keeping down its first cost and the 
rate of profits earned on that cost. Mr. SHERMAN corrects 
a popular error by emphasizing the fact that the move- 
ment fora government guarantee has in no way origi- 
nated with the canal company, whose probable profits it 
greatly curtails, and he adds in conclusion a sentence 
which every American may well read and ponder: ‘“ To 
reject or to neglect the opportunity now offered would 
leave this enterprise to the chance of failure, or transfer 
its control to commercial rivals whoee interests and fixed 
policy would lead them to convert a great highway of na 
tions into a dependency more formidable than Gibraltar, 
and more troublesome than Canada.” 

The same issue contains a strong plea by the eminent 
English writer, Mr. W. M. ACWORTH, for continued pri- 
vate ownership of railways. The pith of his argument is 
acontrast between English and American private man- 
agement and Continental public management; an argu- 
ment undeniably strong upon its face, but which still 
leaves open the great question: How much of thé contrast 
is really between systems of management. and how much 
between the management of different races? We cannot 
but believe that the latter is a very important, if not a 
dominating factor in the contrast. 

The same argument is more briefly but even more for- 
cibly presented in an article by Prof. A. T. HADLEY in the 
Atlantic on “‘Railway Problems of the Immediate 
Future.” Professor HADLEY, in addition to the stock com- 
parison with Continental practice, contrasts the railways 
of New South Wales with our own, and draws an unfavor- 
able conclusion therefrom as to the effect of government 
ownership. This argument is stronger, but we still ques- 
tion whether it is wholly sound, for reasons indicated in 
part by an article in another column. It is not entirely 
conclusive to contrast affairs in a small colony and ina 
great nation. The strongest argument of all, however, is 
‘Let well enough alone.” We are doing pretty wellas it 
is, We might do better by a change, but we might do 
much worse. It is well, therefore, to hasten slowly at 
least. 


The Popular Science Monthly contains an article on 
“The Relative Value of Cements,” by Prof. JAMESON and 
HUBERT REMLEY, which is well worth reading and sum- 
marizes some recent experiments which we hope to give 
more fully later in these columns. An article on ‘‘ Non- 
Conductors of Heat,” by Prof. J. M. ORDWay, is also of 
interest. Though decidedly popular in form it embodies 
much recent information on this subject. 


Harper's and the Century lack all technical matter this 
month, unless we may assume that all engineers will be 
interested in an excellent article in Harper's on modern 
whist, by N. B. Trist, the inventor of ‘American leads.”’ 
Scribner's contains nothing more nearly technical than an 
interesting record of the exploration of Mt. St. Elias, by 
which it is alleged to have been determined that Mt. St, 
Elias is 15,350 ft. high, previous records having ranged 
from 14,970 to 19,500, the last being the record of the U. S. 
Coast Survey, “obtained for altitude and position by 
means of open triangles with long sides,” which must 
have been somewhat ill-conditioned if the latest records 
are trustworthy. 


—Ancient and Modern Lighthouses. By Major D. P. 
HEapP, Corps of Engineers, United States Army. Boston, 
1889. Ticknor & Co. Square 8vo, pp. 220, 21 full-page 
illustrations and many smaller ones. $5. 

The author of this work, as Secretary of the Light- 
house Board and an engineer officer of ripe experience, 
was well equipped for the work he has here undertaken, 
and has evidently made the best use of his opportuni- 
ties. Commencing with the meager data concerning the 
ancient lighthouses of Lybians, Cushites, Egyptians, 
Greeks and Romans, Major HEAP gives in very full de- 
tail the history of the principal modern struciures of this 
type in Europe and in Ameriea. 

In speaking of the Colossus of Rhodes, about which 
there has been so much controversy, the author says 
that it may or may not have beenjused as a lighthouse, 
and it is doubtful if it stood at the entrance to the harbor 
and that the largest ships could pass between its legs- 
The best authorities, however, say that this colossal 
statue of Apollo was completed 285 B. C.; that it took 
15 years to build; and that it was overthrown by an earth- 
quake after standing 56 years. PLINY says it cost 500 
talents ($590,000). The ruins remained 900 years, when 
the statue fell; but in 672 A. D., says the Byzantine chron- 
iclers, one MAUVIAH had it broken to pieces and sold the 
fragments to a Jew, who carried them off on “ a thousand 
camels.” The ‘ower of Cordouan, located on a rock in 
the sea, and built under Henry II. of Franc’, is next 
described ; and this is followed by accounts of other 
famous lighthouses of that period. 

The Eddystone light deservedly comes first in the engi- 
neering account of modern structures of thisclass. The 
lighthouses of WINSTANLEY, RUDYARD and SMEATON are 
described in detail and illustrated with reproductions of 
the plates in SMEATON’s history of this work. The ac 
count concludes with the fourth lighthouse of 1879-81. 
The Bell Rock, in the Firth of Forth; the light on Skerry- 
vore, on Brétat, in France, and that of Ar-men, also in 
France, are described. 

Major HEAP next discusses lighthouses with submar- 
ine foundations, or with iron caissons, screw piles, etc. 
The Minot’s Ledge Lighthouse, in Boston Harbor, was the 
first iron-skeleton structure of this kind built in the 
United States, It was built by Capt. W. H. Swirr, U.S. 
Engineers, in 1848, and was completely carried away ina 
storm in 1851. The present stone structure was erected 
under Capt. B.S. ALEXANDER, U.S. Engineers. It was 
commenced in 1855, under conditions making construction 
even more difficult than at Eddystone, and the light was 
first exhibited in November, 1860. It cost $300,000. 

The lighthouses on the Atlantic coast of the United States 
are next taken up in detail} and much interesting matter, 
technical and historical, is given concerning them. The 
Rothersand Lighthouse, in the North Sea, is described in 
full as a type of construction on a sand shoal by the aid 
of compressed air. The description includes the trials 
and failures, final success and cost. This is given as the 
first example of the erection of a lighthouse on a shoal at 
a long distance from land. The Fourteen Foot Bank 
Lighthouse, in Delaware Bay, is then described as an 
American example of caisson foundation on sand, by the 
pneumatic process. Major HEAP was the engineer of this 
work, and, as night be expected, the account of this suc- 
cessful work is very full. 

Skeleton iron, screw-pile and lighthouses on the Great 
Lakes take up Chapter XIII, and the characteristics of 
lighthouses follow in the succeeding chapter. The latter 
chapter discusses the forms of light, color and 
distinctive nfirking of lighthouses. The electric light on 
the Isle of May, at the mouth of, the Firth of Forth, is 
described as the most powerful of this class in the world. 
In this light the power of the arc is 12,000 to 16,000 candles 
with one of the two machines used, and the copper con- 
ductors are rods 1 in. in diameter. 

Lighthouse administration closes the work, with a 
s«etch of the methods of various notions in this respect. 
The text entire is most agreeably written, and is tech- 
nically valuable in bringing into one volume a mass of 
widely scattered data upon this interesting class of struc- 
tures. It is full of hints to engineers, and is good reading 
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for anybody. In fact, it is one of the most readable books 
of real technical value which we have come across. They 
are not apt to be read for pleasure only; this one can be. 


—War and the Weather. EpwaRD Powers. Cloth, 
16mo, pp. 202. Published at Delevan, Wis., by the author; 
$1. 

The first ed!tion of this book was published at Chicago 
1n 1871, gpd attracted considerable attention at that time. 
It attempted to show that rain could be made to fall by fir- 
ing heavy guns for a sufficient time, a fact that the author 
claimed to be conclusively proved by the meteorological 
conditions observed after every battle. Since that date 
Mr. Powers has delivered lectures on the subject in 
many cities, and the matter has been recently brought 
into more prominent notice by a bill introduced in Con- 
gress by Senator FARWELL providing for a thorough test. 
Since the subject is often referred to in the daily press, 
we give the following abstract from the book to show the 
grounds upon which Mr.- Powers bases his claims: 

These circumstances [the breaking of windows or rai:- 
ing the bodies of drowned persons by firing cannon] rendcr 
not unreasonable the idea that the effect of artillery os 
upon a horizontal current of air may be very great. Such 
a current, being necessarily in exact equilibrium with the 
air above and below it, would yield to the slightest force, 
and it may be conceived that the concussion produced by 
a number of cannon fired simultaneously would cause it 
to bend upward. Apply the idea to the case of two cur- 
rents, one above the other and moving in opposite direc- 
tions, the upper one cold and the lower warm, and both 
containing as much vapor as their respective tempera- 
tures will permit. The effect of heavy concussions often 
and quickly repeated would be possibly to throw them 
apward over the spot where the firing takes place, and 
finally with their own motion to bring them one. A 
spiral motion would result from their union; larger and 
larger portions of two currents would become involved in 
the change: the two bodies of air would become mixed, 
and the conditions required by the Huttonian theory of 
rain would be fulfilled. 


Such isthe theory advanced, but it is to be noted that 
the author places his main reliance on reports from 
officers in the late war, which apparently show that rain 
was produced after the great majority of battles, and 
bases his arguments for an actual trial of his plun upon 
recorded observations more than upon theoretical 
grounds. The statistics regarding the weather before and 
after battles form a large part of the volume and are cer- 
tainly a valuab!e contribution to meteorology, what- 
ever may be the real value of the proposed method of 
producing rain. 

The appropriation asked of Congress is $2,000 and Sena- 
tor FARWELL has offered to make good any additional 
expenditure. 


—The Measurement and Division of Water. By L.G. 
CARPENTER, Professor of Irrigation Engineering, State 
Agricultural College, Fort Collins, Colo. Published by 
the college and free to all interested in agricu!ture. Paper, 
&vo, pp. 37. Illustrations and tables. 

This useful work of Prof. CARPENTER treats of the final 
distribution of water and the prevention of waste in irri- 
gation works. The paper itself is the result of the study 
of measuring devices used in Colorado and in Italy, and 
the experience of the latter country is especially described, 
as best meeting almost similar conditions in Colorado. 

There are two classes of measuring devices, different in 
their object. One is the divisor, or dividing box, which 
gives to each consumer some definite portion of the water 
flowing in a ditch, and is especially useful in laterals 
owned in common by two or three neighbors, or in smal! 
canals owned by stockholders ; the other, module, so 
called by F ench engineers, and toa limited extent by 
English engineers, and recommended by the author for 
adoption in our irrigation vocabulary. In this class a 
measuring box is used, which gives the consumer a 
definite quantity of water, as one cubic foot per second. 
This box must be adjustable; so that in times of scarcity 
the amount to each consumer may be reduced propor- 
tionately as the supply falls in the canal. 

Prof. CARPENTER then describes the common divisors, 
which in various places take the form of an L-shaped 
movable partition, sliding into the main channel from a 
lateral, with the top of the L up streamin the main. In 
some cases the water is brought to a state of comparative 
rest by a weir board—8 ins. high inthe Farmers’ Union 
ditch, San Luis Valley—placed across the ditch avove the 
top of the L, with a sharp crest on the up-stream side. 
The upper end of the partition board forming the upright 
of the L is sharpened, and as the water falls over the weir 
it flows away in the respective ditches. The author says 
that if the water is brought to a complete state of rest, or 
nearly so, and flows over the weir without lateral contrac- 
tion, this method gives the most satisfactory results with 
the divisor class of measuring devices. This plan was 
used by the Moors in Spain, and has been ip use ever since 

their expulsion, at Elche, in that country. It was used by 
Hon. B. S. La GRANGE, at Greeley, Col., as early as 1871. 

The module class of distributors is next described and 
discussed, commencing with the Milanese device of Sov. 
DATI, which is practically the same in its principle of 
operation as the well-known “ miner’s inch.” But the 


advantage, in both cases, is entirely in favor of those who 
draw the larger quantity of water. The difference in ratio 
between the perimeters and the areas cf the openings, in 
different cases, and consequent difference in frictional 
values, and other causes of variation, render this module 
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inaccurate and unreliable, and one leading to its abandon- 
ment, 

The elaborate and expensive modules in use on the 
Marseilles and Isabella I. canals are explained, but are 
interesting from their novelty rather than from any cen- 
eral use to our irrigation engineers. The spill-box of ex- 
cess weirof Mr. A. D Foores, of Idaho, is illustrated and 
described; and for this device readers are referred to 
ENGINEERING News of Nov. 13, 1886, there illustrated. 
The principle of this device is one, or preferably two, spil.- 
boxes, 16 ft. long and If ins. wide, set in the sides of the 
canal at a gate crossing the canal. The crest next the 
canal is brought toa sharp edge and is lower than the 
other three sides of the box. In the outer side of the box 
is a long slot closed by a sliding gate of galvanized iron, 
that can be adjusted at any desired opening and locked 
Mr. W. H. Gravis, of Monte Vista, and chief engineer o! 
the largest canals in Colorado, was the first to introduce 
this spill-box on large canals, and has so modified it 
as to give most satisfaciory results even under the most 
unfavorable conditions. Mr. Graves’ design is fully il 
lustrated. 

The concluding portion of the bulletin 1s devoted te the 
discussion of weirs, including end contraction, conditions 
of rectangular weirs, FRANCIS’ experiments on, and the 
CIPPOLETTE trapezoidal module. A series of tables of 
discharge over trapezoidal and rectangular weirs is given, 
ranging from a depth on crest of 0.3 in. to 36 ins. 


—A Description of the Memphis Sewer System, 1879 to 
1890. Compiled under the supervision of NILES MERI- 
WETHER, City Engineer, by J. H. ELLiotr, Assistant En- 
gineer. Pamph., pp. 31. 

This report will be read with interest by all who have 
been watching the workings of the Waring system at Mem- 
phis. The greater part of the report is taken up with the 
annual reports for the years 1889 and 1890. The descrip- 
tion of the system from 1879 to 1890 takes up but six pages 
of the report. First, Mr. WaRiING’s description of the 
system is quoted from, and then extracts are made from 
the biennial reports of 1882, 1884, 1856 and 1888, 

The extracts relate principally to obstructions, which 
increased rapidly in number and cost of removal from 
1880 to 1886, but have since decreased, especially the cost of 
removing obstructions. The decrease is attributed to the 
introduction of manholes. The following summary pre- 
sents the subject in a compact form: 





Obstructions. 2 . ES 3 3 
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‘ ; © |e .: =o |@u* €5 85 
Years. & 2 832 £2 3° p 8S FE 
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1881 and 1882....... 75 $1,013 $13.50 $285 37.7 ... 36 
1883 and 1884....... 164 1,982 12.10 739 41 12, 48 
1885 and 1886....... 391) 4,215 10.75 1,82" 45.58 19 67 
1887 and 1888....... 229; 2511 19.96 1,612 47.77 19 86 
1889 and 1890 . 269° 1,287, 4.78 104 51.40 155 241 
Bas cncexece 1,128 11,008 ...... 5,160 51.40 205 241 





* Regarding both the total miles of sewers and the num- 
ber of manholes, it should be stated that the figures for 
1882 include 2.1 miles of old sewers purchased by the city 
and those for 18°6 two miles more of the same, or a total of 
4.1 miles of old sewers; also that in the years !888, 1889 and 
1890 about a mile of sewers was constructed independent- 
ly of the Waring system. Itis not staied whether num 
ber of hydrants, obstruction, cost of removing obstruc- 
tions, and cleaning main sewers applies to only the Waring 
system or to the whole mileage. 


From the above it will be seen that with the increase in 
number of manholes the number of obstructions diminish- 
ed and the cost of removing them and of cleaning the main 
sewers grew rapidly less. 

The report states that experience in Memphis has shown 
that the 6-in. pipe was too small as a unit, nearly all the 
stoppages occurrirg in pipe of this size; also that man- 
holes are necessary for the economical working of the 
sewerage system. 

The growth in population has been so rapid that relief 
sewers have been necessary in some parts of the city, the 
original pipe becoming overtaxed. Probably this over. 
taxing is in some measure due to the admission, without 
leave, of rainwater to the sewers. 


—Durability of Brick Pavements. By Ira O. BAKER. 
Prof. of Civil Engineering, University of Ilinois. Indian- 
apolis, T. A. Randall & Co. Paper; 8vo, pp. 46. 25cts. 

» This paper is the result of several years’ investigation 
by the author with the purpose of fixing, if possible, some 
standard by which to judge of the quality of paving 
brick and its dur:bility under traffic. These investiga- 
tions include tests made at the university for transverse 
strength, absorption, specific gravity, crushing strength 
and loss by abrasion, with a discussion of this relative 
value of these tests. A subsequent chapter outlines the 
specifications required for paving brick, including quality ; 
size and clay from which made. Under the head of dur- 
ability, or life, of brick street pavements, much useful 
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information is given, from the experience of the writer, 
the valuable paper of Capt. F. V. GREENE, presented to 
the Am. Soc. of Civil Engineers, and from the St. Louis 
experiments. Comparative experiments with brick and 
asphalt blocks, macadam, and limestone and granite 
blocks conclude the pamphlet. This Prof. 
BAKER is timely and valuable in enabling any one to 
obtain, for a very small sum and in handy shape, about 
all that isnow known about this comparatively cheap form 
of street paving. It may be added that the 
clusions are exceedingly favorable to brick 


work of 


general con 


Elements of Trigonometry, with Logarithmic and other 


Tables. By Lieut H. H. LupLow, U.S.A. New York, 
1891, John Wiley & Sons. Cloth, 8vo. pp. Ti and 88. $3 
This trigonometry was prepared for use in the West 
Point Military Academy, and has now reached its third 
edition, showing that it has proved adapted fer school 


work. It contains nearly all the elementary matter in 
CHAUVENET's “Treatise,” the part devoted to spherical 
trigonometry being presented in a timpler 
form. The 5place logarithmic tables, which are separately 
paged and apparently intended for separate publication, 
are particularly well arranged, resembling those of GAUss 
in their general form. 


somewhat 


Annual Report of the City Engineer of 
Conn. R. A. Catkns, City Engineer, 1899. 
and tables. 

In this report attention is called to the fact that thecity 
may at any time be obliged to adopt some method of sew 
age disposal other than the present discharge into the 
Naugatuck River, since complaints are arising against 
this method. Engineer F, W 
WHITLOCK on sewage disposal at Worcester, is presented 
and an illustrated article on the same subject is reprinted 
from our issue of Nov. 15, 1890. 


Waterbury, 
Pamph., pp. 30 


A report from acting City 


—Thirty-second Annual Report of the Maine Railroad 
Commissioners. D. N. MORTLAND, A. W. WiLpEs, Ros 
cor L. BOWERS, Commissioners. Augusta, 1891. Cloth 
bound, pp. 199, with map. 


Water-Works Reports.—The following reports have 

been received, the gentlemen named being superintend- 
ents unless otherwise stated: Gorham, N. H., T. E. Bisk, 
Secretary; Burlington, Vt.. F. H. CRANDALL; Dedham, 
Mass., W. F. HILL; Northampton, Mass., J. M. CLARK; 
Salem, Mass., H.W. Rogers; Pawtucket, R.L, Epwin DAR 
LING; Bridgeport, Conn., G. RICHARDS: N; Johnstown, N 
Y., J. J. BUCHANAN; Potsdam. N. Y., W, F. P. Skaty; 
tahway, N. J., H. B. BUNN; Mount Joy, Pa., W. Kun; 
Bowling Green, O., J. H. WILKERSON; Battle Creek, Mich., 
W. W. BricpEN; Ishpeming, Mich., ©. H. HALL; Man- 
hattan, Kan., G. E. Hopper; Hu'l, P. Q., J. O. LAFER- 
RIERE, Secretary; Stratford, Ont., D. B. BARRITT, Secre 
tary; Victoria, B. C., PETER SUMMERFIELD, Water Com 
missioner. 


SOCIETY PROCEEDINGS. 


New York Pailroad Club.—At the meeting on 
March 19, Mr. Alfred KE. Hunt, President of the Pitts 
burg Reduction Co., will speak on “The Prospects of the 
Use of Aluminum in Railway Work” and Mr. C. T. 
Schoen, President of the Schoen Mfg. Co., will discuss 
the subject of “Pressed steel in Railway Work.” 


The Engineers of Roanoke, Va, civil, mechanical, 
and mining engineers and architects, held a meeting on 
March 7, at Roanoke, Va, with the object of organizing 
a state association in the interest of the branches named, 
Prof. ANDERSON, of Blackburg College, was the origina- 
tor of the idea. Committees were appointed to confer 
with him, and alsoto secure suitable quarters for the 
association. 


The Engineers’ Club, of Duluth, Minn., was or 
ganized Feb. 21, 1891, with the following officers: Presi- 
dent, Wm. B. Fuller, City Engineer, Duluth; Vice-Presi- 
dent, L F. Brewster, C. E., Duluth; Secretary, M. W 
Lewis. Engineer of Design, City Works, Duluth; Treas- 
urer, F. B. Edwards, Superintendent Sewer Construction, 
West superior, Wis.; Librarian, 8. A. Parsons, Assistant 
Engineer City Works, Duluth. The above, together with 
S. L. Rice, C. E., and Wm. H. Mahon, M. E., form the Ex- 
ecutive Board. Meetings are held onthe second Saturday 
of each month. M. W. Lewis, Secretary. 


Liverpool Engineering Society.-At the meeting 
on Feb. 18, Mr. James Morgan, vice-president, in 
the chair, a paper on “Foundations” was read by Mr. 
H. G. F. Barham. The paper first dealt with trial 
boring fr foundations generally, and then passed on to a 
description of foundations on rock and firm ground, in- 
cluding tne excavation of sumps, timbering and the prep 
aration of rock surfaces. It then dealt with the various 
methods of forming foundations on soft grounds, and gave 
a description of foundations laid under water—first, by 
excluding the water by means of dams and coffer dams, 
and, secondly, without excluding water, by the use of vari- 
ous forms ofconcrete. It terminated with aconsideration 
of pile foundations, pier sinking and pneumatic founda - 
tions. 
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COMING TECHNICAL MEETINGS. 


Western Railway Club.—March 17, ‘*Car Lighting and 
Interchange Rules.”” Kooms, Phenix Building, Chicago, Secy., 
W. D, Crosman, 816 Rookery Bldg, 

Engineers’ Society of Western Pennsylvania,—March 
17, seev., 8. M, Wiekersham, Pittsburg, Pa, 

Boston Society of Civil Engineers ,.—March 18, Secy., 
8. EK, Tinkham, 

American Society of Civil Engineers .—March 18, Secy. 
Francis Collingwood, 127 KE, 23d St., New York, 

Engineers’ Ciub of St, Lowis,—March 18, Secy., Arthur 
Thatcher, Room 801, Odd Fellows’ Hullding, 

Engineers’ Club of Cincinnati—March 19, Secy., J. F, 
Wilson, 

New York Railroad Club.—March 19, Rooms, Ghisey 
House, Secy., H, G, Prout, 

Southern and Southwestern Railway Club.—Memphis, 
March 19, *‘ Side Rods, Exhaust Pipes," 

Engineers’ Club of Philadelphia,.—March 21. Beoy., 
Howard Murphy, 11%2 Girard St, 

Denver Society of Civil Engineers .—March 24, “Under- 
ground Surveying.” Secy., Geo. H, Angell, 

Western Society of Engineers.—April 1. Secy., J. W. 
Weaton, 280 La Salle St,, Chicago, 

Engineers’ Club of Minneapolis.—April 2, Rooms, 
Public Library Bldg, Secy., F. W. Cappelen. 

Technical Society of the Pacific Coast,—Anril 8, Secy., 
O, von Geldern, 405 Casifornia St, , San Francisco. 

Northecest Railroad Club.—April 4, Secy., H. P, Robin- 
son, St, Paul, Minn. 

Civil Engineers’ Society of St, Paul,—April 6, BSecy,, 
Cc, L. Annan, 

Civil Engineers’ Association of Kansas,.—April 8. 
seoy..J. C, Herring. Wichita, Kan, 

New England Railroad Club.—April 8 Secy., F, M. 
Ourtis, 

Engineers’ and Architects’ Club of Louisville,— 
April 8. Secy.. G. W. Shaw, 

Northwestern Track and Bridge Association .—April 
10. Seoy.. D. W. Meeker, St. Paul. Minn. 

Engineers Club of Duluth.—April 11. 
Lewia, 

Engineers’ Club of Kansas City.—Ayril 13. Rooms, 
Baird Building, 

Cieil Engineers’ Club of Cleveland .—April 14. Becy., 
A. H, Porter, 50 Euclid Ave. 

Engineering Association of the South,.—April 14. Secy., 
ohn H, Lanareth, Vancerbilt University, Nashville, Tenn. 


Secy., M. W. 


A GENERAL INDEX TO ENGINEERING NEws, ex- 
tending from the first issue of Volume I., in 1874, 
to the end of Volume XXIV. (July-December, 
1890), is now in press, and will be issued about 
April 15, in a separate small volume handsomely 
bound in cloth, which will be sold at $1. It wil) 
prove a valuable work of reference even for those 
whose files are not complete. 


THE fact that the United States has doubled its 
production of iron since 1882, and is now the 
largest producer in the world, strange to say, 
excites little comment on the part of our English 
contemporaries. The London Railway News lets 
its home readers down easily by prefacing its 
statement on this head with the remark that, *‘ As 
might have been predicted from the vast extent of 
its mineral deposits, the United States has at- 
tained,” etc. The same journal also finds some 
comfort in the concluding statement that *‘ the 
whole of the American production is consumed 
at home, and is, moreover, supplemented by 
the importation of a good deal of manufactured 
iron and steel in various forms,” Fortunately, 
perhaps, for our contemporary, it has made no 
attempt to fix dimensions to this ‘‘ good deal,” nor 
to contrast it with the importations from England 
ofa few years ago. Individually, we have no wish 
to see the United States prosper at the expense of 
a nation so near akin to us as England; but when 
American production exceeds home consumption, 
as it must in the natural course of present events, 
we may hear more vigorous comments and sug- 
gestions from our neighbor across the sea. 


WE have been shown this week a mechanical 
monstrosity, the enormity whereof we trust was 
not realized by its maker, viz.: a cast iron coupler 
knuckle, made in imitation of the wrought iron 
knuckle of the Janney coupler, with the apparent 
hope that it might be mistaken for the cast steel 
knuckle used in some other makes of M. C. B. 
couplers, and so pass inspection at the junction 
points, That this casting, moreover, was made 
with the intent of making still others, and not 
merely because of some sudden emergency, is indi- 
cated by its bearing a pattern mark, ‘“‘E 10.” As 
was to be expected, the knuckle broke almost as 
soon as it left the shop, as evidenced by the fact 
of the sand being hardly worn off from the inner 
face of the casting. Still, it was enough worn off 
to indicate that the knuckle might have run 100 to 
300 miles before it broke. That it broke in the 
hands of innocent third parties is indicated by the 
fact that the bogus knuckle was turned in in good 
faith for renewal, along with other genuine ones. 

The road which was guilty of such trifling with 
human life as is involved in such a deception is 
not known, which is perhaps fortunate, as we 
should have felt bound to make its name as prom- 
inent as possible, and it may be that this act was 
one of mere thoughtlessness rather than of deliberate 
intent. But it is almost needless to point out the 
enormity of such a deception from every point of 
view. The strains to which the knuckles are sub- 
jected are very severe, and it was almost a cer- 
tainty that one made of cast iron would soon 
break, and very possibly on the open road and on 
an up grade, with the inevitable consequence of a 
breakaway. It is believed from some circumstan- 
tial evidence that the knuckle was fabricated on 
some Western road, and the inference is natural 
that it was fabricated by some one more or less 
hostile to the M. C. B. type, since there are al- 
ready so many M. C. B. couplers in service (con- 
siderably over 10 per cent. of the total freight car 
equipment, according to our returns) that every 
considerable road has occasion to have knuckles 
in stock for repairs, and genuine ones could have 
been obtained from the manufacturers or other 
roads with but a few hours’ delay. 





THE fact that such bogus knuckles are in circula- 
tion, even if few in number, seems to indicate that 
special caution should be enjoined upon inspectors 
at junction points, that accidents may be avoided 
and the guilty parties detected. We have little 
doubt that they could be prosecuted under the 
common law, but the more important immediate 
issue is to prevent such substitution of inferior 


material in the future by some change in the 
Interchange Rules. All that these rules say is: 
(Rule 15) **The work [on foreign cars repaired] 
shall conform in detail to the original construc- 
tion, and [‘ shall be made” shoula be inserted] 
with the same quality of material originally 
used.” This is not sufficient, even gf lived 
up to in intention. The several parts of air brakes 
and M. C. B. couplers are special products, requir- 
ing great skill and experience and special appli- 
ances to manufacture of good quality. Under ex- 
isting conditions the makers have the strongest in- 
terest in making them of the best possible quality, 
and supplying them at reasonable rates. There 
would; therefore, be no hardship and great gain, 
under present conditions, in a new rule requiring 
tbat all parts for repairs of automatic brakes and 
M. C. B. couplers, which had been applied to some 
minimum number of cars, should be obtained from 
the manufacturers, with some reservation of 
authority to the Executive Committee of the M. C. 
B. Association to waive this requirement in the 
case of manufacturers whose prices for renewal 
parts were found unreasonable. If, in addition, it 
were required that cars fitted with air brakes or 
couplers not yet in such general use as to be ap- 
plied to the minimum number of cars should carry 
a spare knuckle, etc., in some suitable receptacle, 
the dangerous results which are certain to flow 
from unchecked substitution of any kind of ma- 
terial for broken parts would be effectually averted. 





WE may further note, in this connection, a sig- 
nificant fact: The standing offer of the McCon- 
way & Torley Co. to guarantee their couplers for 
5 years or longer,” at the rate of $1 per car per 
year, which has been extensively advertised in 
this and other journals since Jan. 24, 1891, has not 
yet been accepted by a single company, while a 
number have distinctly declined to enter into such 
an agreement on the ground that they would lose 
money by doing so. Not only has this offer been 
extensively advertised, but it has been called to the 
attention of all or most of the 40 or more lines using 
Janney freight couplers by personal letters, but 
not a single company is known to be even seriously 
considering the offer. This being so, it is certainly 
a striking confirmation of the essential correct- 
ness of our estimates of Feb. 15, 1890, where 
we found the total cost now “in sight,” from the 
indications of current returns, to be only 75 cts. 
per car per year, of which only 29 cts. was for the 
present a charge on the companies, the rest beiug 
borne by the manufacturers. We have as yetseen 
no reason to believe that this is much, if at all, 
below the probable average cost of maintenance 
in future years, for what is lost from greater aver- 
age age of couplers should be more than made up 
from improvements in handling the cars, and above 
all, in finally dispensing with the slot and pin hole 
for link coupling, where the great majority of the 
fractures occur. The latest evidence, moreover. 
tends to show that the wear of the inside face of 
freight car knuckles is so small as to be almost 
negligible. In passenger service it is very great, 
because the knuckles are pressed together with a 
force of some 8,000 Ibs. by the buffer springs, 
while the long cars and their easy swing movements 
cause a good deal of motion ; but in freight serv- 
ice this is not so, and we learn that on a gravel 
train on the Chicago, Burlington & Quincy, which 
has been in constant daily service for 34 years, the 
wear of the inner face is still hardly noticeable 
(possibly ,'; in.) though the knuckles are covered 
with gravel a good deal of the time. 





THE Russian Committee of Ministers, to whom 
the question was referred, has decided to build the 
Siberian Pacific Railway within the next 6 years. 
This is evidently a compromise between the 3} years 


_ “This offer as first made (Jan. 24) was for 5 years simply: 
On Feb, 14 it was extended to cover 5 years or longer. 
/ 
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in which Gen. ANNENKOFF, the builder of the 
Trans-Caspian Railway, savs he could construct it, 
and the 12 to 13 years spoken of originally by the 
ministers. The Minister of War has concurred in 
the above resolution, and Russian engineers rejoice 
at the prospect of abundant work. The fulfillment 
of this promise means that a journey of about one 
month overland will take the traveller from St 
Petersburg to the Sea of Japan; in fact, to Japan 
itself. According to the latest accounts, however, 
the first lines of railway built will only unite ex- 
isting waterways, leaving the connecting links of 
rail to be put in later. The west s.arting point of 
the system would be at Tomsk, which is now con- 


‘nected by rail with European Russia. The line to 


Irkutsk, close to Lake Baikal, would be 940 miles 
long. Another line of about 60 miles would con- 
nect the southeast end of the Lake with S zetensk, 
on the Amoor River ; and 230 miles of rail would 
connect Srafsikaja, on the lower river, with Vladi- 
vostock, on the Sea of Japan. The total length of 
rail and water route would be about 5,000 miles. 








+ 


ANOTHER and equally significant piece of Russian 
railway building, practically determined upon at 
St. Petersburg by the same committee, is the line 
to connect Vladikavkas at what is now the extreme 
southeast terminus of the St. Petersburg—-Moscow 
system of railways, with Baku, the eastern end of 
the now isolated Trans-Caucasian Railway. The 
nominal purpose of this line is to still further de- 
velop traffic on the Trans-Caspian Ry. to Samark- 
and, and this is doubtless a useful purpose. But the 
link proposed would also take the Russians directly 
by rail from St. Petersburg to the northwest 
boundary of Persia and to Turkish Armenia, re- 
gions toward which the Russian Czar has been mak- 
ing some vigorous pushes in the past and is now ac- 
cused of seeking ‘‘to protect.” The connecting link 
would require something less than 400 miles of rail- 
way to reach Baku,andthe country is not a difficult 
one to build through. Vladikavkas is now con- 
nected with Rostov, at the head of the Sea of 
Azov, by about 400 miles of an excellently built 
railway. And while the Caucasus Mountains abut 
squarely against the Black Sea, with precipitous 
shores that practically forbid railway building, 
the range lowers as it approaches the Caspian in 
such manner as to leave a flat shore along this 
sea, and the axis of the range is very near Baku. 
At the latter point it is only about 200 miles across 
the Caspian to the western end of the Trans-Caspian 
system. It may be also interesting to note that the 
Caucasus. Mountains maintain an almost un- 
broken high crest from the Black Sea to near 
the Caspian Sea. The Dariel Pass is the one road 
over this range between these two seas ; and while 
Viadikavkas and Tiflis, about midway on the 
Trans-Caucasian Railway, are only 130 miles apart, 
the summit between is 8,000 ft. above the sea. 
Rumors have been current for some years past of 
a proposed tunnel line to connect these two points; 
but personal inquiry on the ground, last summer, 
failed to gather any satisfactory news concerning 
its progress from Russian engineers. It was re- 
ported, however, in Tiflis that Russian soldiers 
were at work tunnei-driving southwest of Vladi- 
kavkas. 


American Practice in Cheap Railway Con- 
struction. 





Few of our readers can have wholly forgotten a 
paper under the taking title of ‘“‘The Cheapest 
Railroad in the World,” read by Mr. ARTHUR PEW 
before the American Society of Civil Engineers at 
its last annual convention, and published in abstract 
shortly thereafter in this journa].* The line in 
question was the Dublin & Wrightsville Railroad, 


“For the paper in full see Trans. Am. Soc. C. E., Sept’ 
For an abstract see ENGINEERING NewS, Aug. 9, 





WAS 





a short line to connect two villages with those 
names 19 miles apart, and of this line Mr. PEW was 
Chief Engineer. The story of its construction he 
has told in his paper; the story of its successful 
operation is told in figures now before us. Taking 
both together, no line could better illustrate in little 
the daring enterprise by which this continent (or 
our part of it, at least) has been covered with a net- 
work of lines constructed by private enterprise at 
a minimum of original investment, and yet so well 
adapted to their work that they furnish also the 
cheapest transportation in the world, and ultimate 
ly develop into well-constructed railways. 

_ First, as to the construetion, we rehearse a few 
facts from Mr. PEw’s original paper. In the fall 
of 1884 the company was @rganized and $22,600 of 
stock subscribed ($1.160 per mile), of which it was 
expected to collect three-quarters in instalments 
of 10 per cent. per month, with enough new sub- 
scriptions to make up the deficiency. With this 
small sum it was hoped (and not without reason, 
for it was done) to make the roadbed ready for 
the rails, and to obtain the rails and rolling stock 
from the Central Railroad of Georgia. 

The route was timbered and moderately rough, 
passing a navigable river and a_ considerable 
* creek ” (which was also a pretty good-sized river), 
both of these streams lying about 100 ft. below the 
general level of the country. The grading 
averaged about 4,000 cu. yds. per mile, and 40 con- 
victs, hired at $1 per day, did this work ‘at 9 cts. 
per cu. yd., and hewed ties at 9 to 10 cts. each from 
the timber on the right of way, which latter was for 
the most part given. On Dec. 1, 1885, 114 miles had 
actually been completed, and were in operation, 
at a total cost of $1,005 per mile for clearing, grub- 
bing, grading, tre8tles, crossties and ditching, or 
$1,164.49 per mile including also engineering and 
right of way, for which latter $700 in all had 
then been spent. 

To complete the superstructure an arrangement 
was made with the Central Railroad of Georgia(to 
which the new line would be a feeder), under 
which that company agreed to furnish good 
second-hand rails (40 to 45 lIbs.), and sufficient 
second-hand frogs, switclies. joints and spikes, and 
to lay and surface the track, all for the sum of 
$35,000 in preferred 6 per tent. stock, accompanied 
by a further obligation that the line should be 
finished without incurring a bonded debt. This 
was considered to be somewhat under the market 
value of the material and service, amounting to 
less than $28 per ton of rails furnished, or some 
$1,842 per mile of main track. Possibly a friendly 
respect for the pluck of the projectors had some- 
thing to do with the terms offered by the Central 
of Georgia. 

When the whole 19 miles were finished, the total 
cost, apart from track, was $1,599 per mile, to 
which add $1,842 for track, as above, and we have 
$3,441 per mile ($65,380 in all) as the total cost’of 
the road ready for rolling stock. It was estimated 
that $1,000 per mile more would have given it all 
the rolling stock needed for its thin traffic. but this 
was made unnece@sary by the fact that this new 
road was merely an extension of-.a little 16-mile 
existing road, the Wrightsville & Tennille, with 
which it has since been consolidated. This latter 
road had been built in somewhat the same way, 
but with less care and good fortune, and so had 
cost more money. The total of stock and bonds of 
the consolidated company was as follows : 


Capital stock. siines? sa? sie 
Bonded debt...........------s........., 35,000 os 
Total stock Gnd debt................ "$151,622 $4,386 


This road, be it remembered, is of standard gage 
(4 ft. 84 in.), a fact which we commend to the 
thoughtful attention of narrow-gage cranks the 
world over, if there are any such left. The road 
was carefully located, with 6° maximum curves 
and few of these, no reversed curves, 140-ft. min- 
imum tangent, and 1} per cent, maximum grades, 


For such a line and traftic the adoption of a grade 
high enough to almost follow the surface was good 
engineering practice. 

It will be seen from this summary: (1) That the 
road was built for cash and not for bonds, (2) that 
there were no profits to middlemen, (8) that an 
exceptionally good bargain was made for the 
track, (4) that extreme economy was used in all the 
details of construction, to which it is but fair to 
add (5) that the engineering work was well and 
carefully done. In some of these respects it differs 
markedly from average American practice; but in 
the broader features, of cutting one’s coat accord 
ing to one’s cloth and managing to do much with 
little when only a little can be had, it is a type of the 
methods by which a large majority of American 
railways have been carried through to completion 

What has been the result? Simply this: that 
the road was not only the cheapest in the world in 
first cost, but is also one of the most profitable, 
and that out of these profits a sum considerably 
exceeding the total original investment has been 
expended in improving the property within the 
44 years since the roud was opened. The brief re- 
port of the President, in which these striking facts 
are chronicled, now lies before us, and we deem it 
of sufficient interest to give it almost in full, itali- 
cizing certain specially notable statements : 

TENNILLE, Ga., Jan. 1, 1891. 

TO THE STOCKHOLDERS: We have just finished the most 
successful period in the business of the Wrightsville & 
Tennille R. R. Co. The earnings since June 30, 1290, to the 
Ist inst. have been $49,866.27, and the expenditure for 
same time $36,366.58; net earnings, $13,499.69; included in 
the expenditures is amount paid for new rails, $8,200, 
leavirg as the true netearnings in the six months, after 
paying the fired charges for that term, $21,699.69, which is 
a little over 17 per cent. on capital stock 

There were also extraordinary amounts paid in settle 
ment of suits for damage and for additional taxes, which 
are in no way connected with the business of the period, 
as follows [details omitted], making $4,371, which should 
be considered to the credit of net earnings in comparison 
with former seasons, and which would have made us 2% 
per cent. net in the six months after paving fixed charges 
(interest on bonded debt). 

The work for the extension of the road into Dublin is 
all under contract, and is progressing satisfactorily. This 
extension will cost you about $25,000, and will be completed 
this spring. The finances of the company are in such 
shape as to meet the payments on this work of extension, 
and warrant the payment of the 8% dividend declared 
by the Board of Directors at their last meeting, and pay- 
able to-day. 

On account of the financial success of your company in 
the past years, your Board recommends te you that the 
capital stock of the company be doubled and a share of 
stock of equal value and tenor be issued to all stock- 
holders for each share of stock they hold, as appears 
on the company’s books Feb. 1 next, provided the Central 
R. R. will accept adouble amount of stock at half the 
rate of preferred dividends. This increase, they think, 
is warranted from the following facts: 

The net earnings of the company, as shown by the an- 
nual reports, have been as follows: 





Net 
earnings. 

2d year. 1884-5 (11 miles operated)....—.............. $3,005 
3d ** 1885-6 (1 = Sema i ok BML i ies . 12,356 
4th * 1886-7:3544 miles open Nov., '86)...<........ 31,956 
Sth “ 1887-3 “ = ra S Ss 
6th “ 18889 “ “2s om as Sdbecceesenas, Ae 
7th“ 18890 “ S = vetiag ees 36,390 
6 mos. of 8th year, 1890 (354 miles open Nov., '86).. 21,699 
Total (144% of first cost).... ......... $173,270 


Of this amount, there has been paid out in divi- 


ith ct VER bh adeW adhe k6unkie bxdeenceanipas $23,438 
In interest on bonds, etc........ ...... ; 


Leaving a net balance (119*) of.... .......... $142,472 


or $22,000 more than the total amount of the capital stock 
of the company issued, and’ of this amount, all has been 
applied to betterments and improvement to the company's 
property, or is surplus now in the treasury. We are 
satisfied that by judicious management and development 
of territory, the earnings of the company will pay divi- 
dends sufficient to make the stock worth par within a 
year or two. It is further recommended that this meet- 
ing concur with the Board in placing a small bond on the 
road for purposes of extension and improvement. 

It is with justifiable pride that we refer to the improved 
physical condition of the road, which has steadily in- 
creased since the opening, and the excellent train 
service, which is evidenced by not having had only one 
casualty sufficient to cause us to miss a connection 
in two years, and that from the trivia] cause of bursting 
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a steam pipe connecting the injector to the boiler of 


engine. Respectfully submitted, 
W. B. Tuomas, Pres't. 

This is assuredly a record to be proud of, and 
we need hardly say that the * watering” of stock 
now proposed is an entirely justifiable measure, 
representing as it does money actually expended 
in settlements. The same is true of many another 
American line which has watered its stock heavily, 
and got much abuse for it, and it is more or less 
true of nearly all such lines. We must not be 
understood to deny that there are many abuses con- 
nected with such stock watering which ought tu be 
checked by law; but that there is any such propor- 
tion of purely fictitious stock asis often assumed 
we do not believe, nor do we see why the na- 
tural increase in the value of a railway property, 
should not be represented by an additional capital - 
ized value, just as is the growth in value of a piece 
of real estate, whether or not the increment of 
value arises from a corresponding investment of 
money in the property. An argument of great 
strength can be made against permitting individ- 
uals to pocket such ‘‘unearned increments” in 
either case, but it is not clear to us why the argu- 
ment is any stronger in the one case than in the 
other, nor how it can well become so until the con- 
struction of arailway 1s put upon some other basis 
than that of a purely private venture. 

It is a significant fact that it isin this country 
alone that private enterprise has proved equal to 
furnishing the necessary lines for thin traffic, so 
that the whole country may be well provided with 
railway facilities, as fast as (or faster than) it affords 
adequate means for supporting them. The con- 
trast in this respect between the United States and 
the British colonies is, we cannot but think, 
highly significant. Both in Canada and in 
the Australian and Cape colonies, not to 
speak of India, which is a problem by itself, 
the railway system is almost wholly the creation 
of the government or of governmental aid. With- 
out such aid it may fairly be inferred that not 
half or a quarter of their present mileage would 
exist; and yet there are few if any lines in any of 
these colonies which had not as good a prospect 
before it as had the little Georgian line which fur- 
nishes a text for this article, while most of them 
had far brighter prospects. 

On the other hand, the railways of Great Brit- 
ain are practically all of them the creations of un- 
aided private enterprise; but that system hardly 
affordsa proper comparison, because there already 
existed both a large and certain traffic and ample 
capital for construction. We are not belittling the 
enterprise which led to the early construction of 
the British railway system. On the contrary, the 
resemblances between the records of British anal 
American railway enterprise, in contrast with the 
rest of the world, are much more striking than the 
contrasts with each other. Nevertheless, the in- 
ternal contrasts, so to speak, are of some signifi- 
cance, especially between the more thinly settled 
regions of the United States and the British colon- 
ies. Governmental aid or governmental construc- 
tion has been the all but universal practice in those 
colonies. Railways built chiefly on faith and hope 
by individual enterprise alone to create and not to 
secure a traffic have been the rule in this country, 
and they are a phenomenon peculiar to the United 
States. 

Even such a property as the New York Central, 
for example, is nothing more than a consolidation 
of a dozen or twenty of such enterprises, which in 
the beginning were regarded as almost as hazard- 
ous, and were certainly almost as poor as the mud- 
ern line whose story we have chronicled. Why 
should individual enterprise have proved unéqual 
to supplying a railway system to colonial com- 
munities, which have certainly shown no little 
enterprise in their collective capacity? It isa 
question we cannot answer. We simply note the 
fact as a curious phenomenon. 
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CORRESPONDENCE. 
The Cheapest Railroad in the. World. 


TALBoTTON, Ga., March 3, 1891. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: I have recently collected some more information 
in regard to the “Cheapest Railroad in the World.” I 
have had this printed to send out with some extra copies 
to friends not members of the society . 

I send you by this mail a copy of the paper and also in- 
close a copy of the additional information referred to. 

1 also inclose a copy of the last réport of ex-President 
W. B. Taomas. This was issued to the stockholders 
about the last of January, but I have never seen any 
notice of it in the papers. ARTHUR PEw. 

[We have to thank our correspondent for the very 
interesting information inclosed in his letter, 
which we deem of so much interest that we sum- 
marize it editorially as an excellent example of 
* American Practice in Cheap Railway Construc- 
tion.”—Ep. Enc. News.] 


The Pegram Truss. 





To THE EDITOR OF ENG!NEERING NEWS: 

The three bridges for the Missouri Pacific Ry., designed 
by Mr. Geo. H. PEGRAM, and illustrated in your issue of 
Feb. 14, strike me as very good structures, as truss 
bridges go, and he makes some good poiuts in favor of it 
in his letter in the following issue. But are there not 
other types of bridge which are equally strong and stiff to 
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shops, have to be considered, and what is the 
cheaper for a road in Pennsylvania may be the 
dearer for a road west of the Missouri. 

The peculiar advantages of the Pegram truss in 
point of economy were fully explained and illus- 
trated in our issues of Dec. 10 and 17, 1887. The 
saving is due chiefly to the use of short compression 
meinbers and long eye bars, while the web members 
decrease in length toward the ends, where the strain 
is greatest. Thus a reduction in the weight of the 
truss can be made. The shop work is also less than 
with a common truss. The possible saving is esti- 
mated at from 6%, upward.—Ep. Enc. NEews.] 


The Calculation of Overhaul. 


GRANT, Va., Feb. 9, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: In your issue of Jan. 31 a method of estimating 
overhaul by a profile of quantities, by S. B. Fisurr, is 
published. Ihave used a method somewhat similar to 
thac, which is illustrated in the accompanying diagram. 
This method consists in plotting the quantities in tne cuts, 
and fills an ordinary pronle paper, and preferably on the 
same paper on which the ordinary line profile is plotted, 
using the same horizontal scale, and placing the stations 
for the quantity profile directly above or below those on 
the ordinary profile, as in the diagram here given. 

These quantities are final quantities calculated from 
the construction cross-section notes. Each cut and fill is 
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DIAGRAM FOR CALCULATING OVERHAUL. 


resist the strains from derailment, contraction and expan- 
sion, and the shocks from driftwood at high water, and 
which have also no weakness about the end panels? I 
believe that there are, and that the short (100 ft.) span 
illustrated was an expensive bridge to build, compared 
with what might have been put up. 

Mr. PreGRaM also claims that his type of truss is more 
economical than other truss bridges; but I do not see why 
this is so, and hope he will give us the reasons. 

xe ¥S. 
It takes no great penetration to discover that our 
correspondent is a strong partisan of rolled beams, 
plate girders and riveted trusses for all bridges, 
except, perhaps, those of very long span. Un- 
doubtedly many poiats of superiority claimed for 
the Pegram truss are perfectly secured by a rigid 
riveted construction; but on many roads remote 
from the iron-producing districts the truss bridge is 
still much cheaper than the girder. The cost of 
freight and erection, as well as the first cost at the 


plotted sey arately— cuttings in 1¢d (heavy solid lines in 
diagram), and fills in blue (heavy dotted lines); the origins 
or zero points being at the stations or plusses where the 
changes from cut to filloceur. From each of these grade 
points as an origin the total quantity in each cut and fill 
up to each station is plotted opposite each station, so that 
in the curve of quantities thus procuced an ordinate at 
any point represents the total quantity in the cut or fill 
from its beginning up to that point. By plotting back- 
wards in the same manner we obtain two curves, which 
are symmetrical about a horizontal line through their 
point of intersection, and which intersect in the center of 
gravity* of each cut and fill. 

The method of using this profile of quantities can be 
best understood by referring to the accompanying dia- 
gram. The cut from Sta. 499 + 30 to Sta. 504 will be hauled 
into the fill from Sta. 504 to the bridge opening at Sta. 
510+ 75, A, B, C’ and 4’, B, Care the quantity curves 


* Our correspondent here errs, ‘It is not. the center of 
gravity, but the center of rass. The moments of the equal 
masses on each side may be very different. 
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for this cutting, plotted from the grade points in opposite 
directions. They intersect at B, at Sta. 500, which is 
therefore the center of gravity of thecutting. A, Z,G,F 
is the quantity curve for the fill. ‘It is plotted one way 


only, because this fillcan be made only by hauling one | 


way, on account of the bridge opening. Supposing that 
earth is paid for at 16 cts. per cu. yd. up to 500 ft. of haul 
with anaddition of 1 ct. per yd. for each additional 100 ft. of 
haul: First find, with a scale or pair of compasses, the two 
points, one on the curve A, B, C’, and the other on 4, E, 
G, F, which are exactly 500 ft. apart on a horizontal line, 
and draw a line between them, the line D EZ. These points 
represent, on the horizontal scale, the stations between 
which the haul reaches 500 ft. and the ordinate at D or E 
represents the number of cubic yards hauled up to the 500. 
ft. limit. Now, find two points on these curves which are 
600 ft. apart ona horizontal line, the points F and G. 
These mark the limits of the 600-ft. haul, and the vertical 
distance between the lines D Hand FG gives the quan- 
tity of earth hauled 600 ft. In the same way the quanti- 
ties hauled 700, 800, 900 ft., etc.,can be determined, and the 
stations which mark the limits of these different lengths 
ofhaul are found. 

Having thus disposed of that part of the cutting from 
Sta. 499 + 30 to Sta. 504, we turn to the curve plotted from 
the grade point at Sta. 498, and find that by hauling back- 
ward from 498 + 50 to 496 +- 20 we can make just half the 
fill at Sta. 496; the total quantity hauled being 438 cu. 
yds., and the maximum distance 230 ft. The balance of 
the cutting from Sta. 498 +- 50 to Sta. 499 + 30, amounting 
to 780 cu. yds., must be wasted. 

It will be readily seen from a study of this method that 
an engineer can tell in advance where to direct the con- 
tractors to borrow aud where to waste, and can deter- 
mine the most advantageous method of hauling out his 
cuts as soon as he gets his work cross sectioned and his 
quantities calculated. 

Of course if rock is struck in unexpected places, and 
the quantities are thereby changed, it will be necessary 
for him to change his cvrves, and for this reason it is 
better not to ink in his quantity profile until the work is 
finished. 

I am indebted to R. R. Bruer, C. E., of the C. P. R., 
for this method of calculating overhaul. 

T. S. RUSSELL. 

(This method is new to us, and seems to have 
some very good points in its favor.—Ep. ENG. 
NEws.] 

MINNEAPOLIs, Minn., Feb. 20, 1891. 
To THE EDITOR OF ENGINEERING NEWS : 

Sir: While the subject of overhaul is receiving a share 
of your space, permit me to offer the following: 

Believing with Mr. FIsHER that no uniform method for 
calculating ove*haul is practiced among the engineers of 
this country, the writer, after a careful reading of Mr. 
FIsuER’s plan, without questioning the accuracy of the 
scheme, fails to find the “‘facility’’ claimed for it. 

Overhaul, if a stumbling-block at all, becomes so by its 
extreme simplicity, and needs no elaborate scheme to 
bring the results within the degree of accuracy demanded 
by good practice. 

According to the usual wording of the contract relating 
to overhaul, the engineer proczeds as follows to determine 
the extra price per yard due the contractor by reason of 
having moved a certain quantity of material further than 
the “limit of overhaul.” 

L Locate, on the profile, the two stations or pluses 
whose distance apart is the limit of overhaul, between 
which two points the cut will just make the fill; shrink- 
age considered if necessary. 

2. Locate the center of gravity of that part of the re- 
mainder of the cut which it is designed to put into bank. 

3. Locate the center of gravity of that part of the bank 
beyond the limit of overhaul which is made from the cut. 

4. From the distance between these two points take the 
limit of overhaul, and the remainder, calling 100 ft. the 
unit, is the number of cents per yard extra due the con- 
tractor, the basis of extra pay being one cent per cu. yd. 
per 100 ft., which is customary. 

Details might be given as to the exact manner of finding 
the points under (1) and the plus of the center of gravity. 
but are thought unnecessary, for it would seem quite like 
explaining to an engineer or architect the manner of find 
ing the logarithm of a number-that with which he is or 
should be perfectly familiar. W. R. H., 

University of Minneseta. 


WrnooskI, Vt., Feb. 18, 1891. 
To THE EDITOR OF ENGINEERING NEwWs: 

Str: Linclose you an example illustrating the method 
of computing overhaul which I have used for several 
years, and which seems to me to be less complicated than 
most ways of figuring, anu about as nearly accurate. 

The process consists simply in figuring the overhaul on 
the excavation and embankment separately, figuring 
each as if it was drawn to the limit of free haul and there 
dumped. 

The example does not need muchexplanation. The 
first two columns are copied from the cross-section nutes, 
and should include all the pluses. The next three columns 
explain themselves. In case of swell of material, another 
column could be ruled for that purpose. In the example 





taken, I have assumed the limit of free haul as being 500 
ft. and the limit of extreme haul as 1,500 ft., which gives 
free haul from station 229 + 90 to 234 + 90, and the limit 
of extreme haul from station 218 + 6) to 283 + 60. 

In the excavation the free haul ends and the overhaul 
commences at station, 229-+ 90; therefore the quantity 


pardon my question: Why would not the arrangement 

of the tracks shownin the accompanying cut handle as 

many cars as either of the systems that have been pro- 
posed ? Would it bring in any new elements of danger ! 
vy. a ms 

(The main difficulty with our correspondent’s plan 





A SUGGESTED TERMINAL FOR BROOKLYN BRIDGE. 


between there and station 230 has an Average haul from 
station 229 +- 90 to 229 + 95, or 5 ft., and from 230 to 231 has 
an average haul from 229 +- 90 to 230 + 50, or 60 ft. 


EXAMPLE OF COMPUTING OVERHAUL. 
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This is assuming that the center of gravity is at the 
center of the prismoid, which ordinarily is close enough, 
though in some cases it is better to get it nearer by taking 
it at the center of yards. After getting the overhaul in 
the excavation by multiplying the number of yards be 
tween each station, or plus, by its average distance hauled 
we go through the same process with the embankment, 
and the sum of the two will give the total overhaul. 

It seems as if this method was shorter and just as nearly 
accurate as the one in ENGINEERING News of Jan. 31. 
W. E. Weston. 


(Wecan hardly agree with our correspondent that 
his method is the simpler, all things considered, 
especially when there are a series of cuts and fills 
with overhaul; but ideas and tastes will differ.— 
Ep. Ene. News.] 


A Brooklyn Bridge Suggestion. 


New York, Feb. 238, 1391. 
To THE EpiTor or ENGINEERING NEws: 
Str: I have been watching your discussion of the 
Brooklyn Bridge problem with considerable interest. I 
am not a railroad man in any sense of the word, so please 
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is that there is not time to run the train into the 
central slip, load and unload, stop and start, and 
clear the frog again in 90 seconds; yet, on the whole, 
this is the best switching plan yet suggested. It is 
certainly better and safer than the plan lately 
recommended, in the following respects: 1. It 
eliminates the rear grade crossing of the two sys- 
tems of track, which alone makes less than a 60- 
second headway practically impossible. 2. It gives 
two engines to each train for the tail-switching pro- 
cess, without which even the present switching 
movements cannot be made on time, much less any 
quicker movements. But, on the other hand, this 
plan, which is a combination of the so-called ‘“tail- 
switching” and “‘head-house” system, retains the ob 
jectionable feature of a grade crossing, in effect, at 
the gantlet junction, in front of each platform. We 
do not recall having seen before just the combina 
tion suggested. It isas good as any of them; but, as 
such, it is merely another illustration of the truth 
which we have repeatedly stated—that it does not lie 
within the wit of man to materially increase the ca- 
pacity of the present terminals by any switching com- 
binations whatsoever. The utmost possible increase 
which can ever be realized in practice by any 
switching plan, our readers will find) by watching 
the course of events to be about what we have 
already stated, somewhat under 50%. What 
does that amount to? The cars now run in the most 
crowded hours with 120 passengers pes car, about 
one-third seated, and two-thirds standing. Adding 
50%, more cars per hour merely reduces this 
load to 80 passengers per car, half seated and half 
standing, without allowing for any increase of 
traffic. But the traffic is now throttled by lack of 
capacity, and will immediately expand 50% if given 
the chance, so that if the trustees really carry 
out their now proposed plan their last state will be 
worse thanthe first from the very beginning; the 
crowd per car will be about the same, and the crowd 
in the station and its approaches will be 50% greater. 
The question of *‘ more capacity” will then at once 
be up again, and more rational and honest treatment 
of the problem, we may reasonably hope, will then 
be insisted on.|--Ep. Ene. News. 


Cement Tests. 


Iowa Crry, Ia., March 4, 1891. 
TO THE EDITOR OF ENGINEERING NEws : 

Sir: I send by this mail a broken briquette of “ Buck- 
eye Portland cement.” The briquette is a fair sample of 
my machinemade briquettes, but is above the average in 
the regularity with which it broke. It was 8 mos. old- 
neat, unsifted, and had been immersed in water the 
whole time. Tensile strength, 1,280 lbs. I am now using 
the new Riehle's rubber buffer clips, and only about 10< 
of the briquettes break elsewhere than in the minimum 
section, against 50 or 60% with the old clips. I ordéred the 
new clips the day I received the copy of ENGINEERING 
News containing the description of them, and have 
broken about 590 briquettes to date. In your description 
of my briquette machine you suggest that the St. Louis 
Jigger might be used with advantage. I had already 
tried it, and the results were not in any way satisfactory. 
1 am just completing the plans for a mixer and briquette 
machine combined, to be run by power, 

C. D. JaMEsonN, 
Prof. C. K, State Univ. of lowa. 

(The briquette of Buckeye Portland cement is cer- 
tainly a remarkably fine sample, in every respect. 
—Ep. Ene. NEews.] 


HANOVER, N. H., March 7, 1891. 
To THe EpirorR o¥ ENGINEERING News: 

Str: The following cement tests may be of interest to 
some of your readers: Cement used, “Newark Rosendale” ; 
proportions, 3 parts cement, | part water, age of briquettes, 
3 years. The rather incoherent paste was thoroughly 
tamped into the molds. Temperature of mixing room, 45° 
to 30° F.; temperature of mixing water, 72°; temperature 
of immersion water, 42°; temperature after leaving water 
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45° to 80°; hours in mold, 4; hours in.water, 50. Nine 


specimens were tested, giving 634, 734, 898, 620, 763, 997, 895. 
867 and 784 lbs. per sq. in. Mean, 799 lbs. per sq. in. No. 4 
broke by shock. Omitting No. 4, the mean would be 822 
Ibs. per sq. in. All specimens (except the last) broke at 
the clips. There were only nine briquettes tested. 
Very truly, 
HrraM A. HiTcncock, 
Prof. C. E. Thayer Sch. C. E. 

[Is oue correspondent using the right sort of clips 
as set forth in recent issues of ENGINEERING NEWs? 

Ed. ENG, News.] 


“Road Making and Maintenance”—A Charge 
of Plagiarism. 





PHILADELPHIA, March 4, 1891. 
To THe Eprror of ENGINEERING News: 

Sin: The above caption, as published in your issue of 
Feb. 28, is readily misunderstood to mean that the 
playiarism complained of is in the book whose correct 
title is “* A Move for Better Roads,” and implies a chirge 
against the Secretary in publishing matter which appears 
to have been stolen from another author. 

It it but just, therefore, to state that, in the absence of 
evidence 'o the contrary, we were bound to assume that 
the contributors were honest in their inten ions and had 
compiled with the conditions of the competition requiring 
* original [matter], not compilations. ’ 

Moreover, although the preliminary report of the Eu- 
gineers’ Society of Western Pennsylvania antedates the 
reception of our paper, there was no evidence before the 
committee that the contributor No. 15 might not have 
been the same person who prepured or assisted in prepar- 
ing that report, and with whom the portion usea in his 
contribution to the prize papers may have been original 
and hence legitimate matter. 

Since no names are given for these abtracts, we do not 
see that any injury has been done to any one, as the writer 
might as readily be assumed to be a member of the 
Western Society as any other individual, and the ab- 
atracts printed in our book do not cover two pages. 

if any one was imposed upon, therefore, it was our com 
mittee and not our patrors, and it was with sincere regret 
that we learned that some one had perpetrated so serious 
a fraud upon us. 

We trust he is not a member of the profession, since it 
seemed tobe necessary for him to supplement his own 
ideas by appropriating so extensively the labor of others 
without acknowledgment or compensation. 

We do not desire to condone the fraud, and trust that 
the publicity g?ven to the matter by its publication will 
have a good moral effect in deterring others from similar 
attempts, Lewis M. Haupt. 


A New Type of Hinged Arch. 


Detroit, Mich., March 4, 1891. 
To THE EpITroR or ENGINEERING NEWS : 

Str: Linclose herewith a sketch showing the outline 
for a 500,ft.-span ‘three-hinge arch to be erected on the 
cantilever principle. The design is the result of several 
years’ study to circumvent the objections to the ordinary 
cantilever type, and is especially applicable to,the cross- 
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more expensive in the quantity of material required; 
but this impression is perhaps erroneous.—Ep. ENG. 
NEws.] 


Civil Engineer Peary’s Expedition to Green- 
land. 
U.S. Navy Yard, 
LEAGUE ISLAND, Pa., March 10, 1891. } 
To THE EDITOR oF ENGINEERING NEWS: 

Sirk: In your last issue I notice a personal which states 
that lam going to the North Pole, “as will be seen in 
another column.” I donot see any further reference to 
the matter, but beg to say that my object is not the at- 
tainment of the North Pole, but the determination of the 
northern limit of Greenland, and the study of glacial 
action in that locality. R. E. Peary, U.S. N. 

[The article to be seen “in another column” ap- 
pears in this issue, and w as crowded out of our last 
Our reference to the ‘“ North Pole” was merely a 
semi-jovial expression of belief that Mr. PEARY 
would “‘ get there” if any one could, which was in- 
tended to be accompanied by a more detailed ex- 
planation of his exact purpose. Mr. PEARY will 
carry with him the earnest good wishes of all engi- 
neers for success in his perilous expedition.—Ep. 
ENG. NEw3.] 


Rapid Transit in Boston. 


An address was given March 2 by Mr. H. C. 
SPAULDING, under the auspices of the new Board of 
Trade of Lynn, upon the rapid or swift transit 
problem as applied to Boston and its suburbs. Mr. 
SPAULDING may be remembered as having advo- 
cated some years since a plan by which our railway 
systems should be extended to the northern head- 
lands of the coast, and under the united action of 
the United States, England and Canada a rapid, 
transit line could be established for commercial’ 
purposes between this country and Europe which 
would require but four days’ time in crossing the 
Atlantic. 

Mr. SPAULDING is now making application to the 
Massachusetts Legislature for a franchise for the 
Boston Ry. Co., an outline of the proposed 
plan for which was given. When population has 
reached a certain point in concentration united or 
municipal action is necessary for the best good of 
the whole, such as the establishment of water- 
works, or a supply of gas for lighting or heating. 

Rapid transit is one of those important matters 
which has been recognized as such in New York by 
the appointment of a Rapid Transit Commission, 
and the appointment of a commission in Boston is 
now pending. The term rapid transit is defined as 
the method by which the suburban populations are 
moved at a speed a little greater than the old ac- 

mmodation, or local, train service. It comprises 
he group of steam, electric and cable roads and 
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A SUGGESTED NEW TYPE OF CANTILEVER. 


ing of the Niagara River. Would you be so kind as to 
publish this for me? I want toinvite a discussion as to 
the merits of my plan, and your paper presents the best 
means for doing this. My claims for this design are as 
follows: It embodies simplicity with absolute economy, as 
the loads, both vertical and horizontal, travel to their re- 
actions by the shortest routes. The excessive defléctions, 
the continual reversal of strains, and the consequen‘ 
mechanical difticulties which are found in the cantilever 
bridge are entirely done away with. It should be borne 
in mind that the design is applicable to deep gorges only, 
and should not be compared with cantilever bridges in 
general. Sincerely yours, J. W. SCHAUB, 
Eng'r. Detroit Bridge & I. Works. 


[This design bears a general resemblance to the 
proposed Viaur viaduct in France (ENG. News, Nov. 
30, 1889), which latter, however, is much the more 
graceful structure in its outlines, and, as it appears 
to us without making computations, little, if any, 





the elevated systems of New York and Brooklyn. 
The steam railways move heavier loads and larger 
numbers at a time and in larger cars than any of 
these so-called rapid-transit lines. 

In distinction from this he defined swift transit to 
be the moving of lofds such as our steam railways 
carry at 40 to 60 miles per hour, instead of ac the 
present average speeds of trom 10 to 20 miles. The 
greatest and only serious obstacle to running at 
twice the speed and saving half the time now re- 
quired is the existence of grade crossings. Boston 
municipality has a population of 648,000, but imme- 
diately surrounding the city, within a radius of 10 
or 12 miles, or 15 mir utes’ ride by swift transit, are 
33 independent towr and municipalities, with one 
to two millions of population, comprising greater 
Boston, which have at present practically no 
communication with each other and no possibijl- 
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ity of unity of action. The inhabitants of Dedham 
or Brooktine or Newton, within 15 to 19 miles of 
lynn and the North Shore, might as well be in Fall 
River or Worcester or Hartford so far as the possi- 
bility of either social intercourse or business rela- 
tions are concerned, owing solely to the difficulty of 
crossing Boston and the time and annoyance caused 
in transit, which is practically prohibitive. 

Toremedy this and to utilize large tracts of sub. 
urban districts close to the city for nianufacturing 
which are not now utilized solely because of these 
difficulties, a tunnel system is proposed with double 
tracks and connecting with all the present surface 
steam railroads centering in Boston. The tunne! 
would continue the northern roads, such as the Bos- 
ton & Maine, in a direct line to the heart of the 
city. The approach would begin at about the cen- 
tral point of East Boston, thence by tunnel under 
the harbor about 60 feet below low water to the old 
peninsula of Boston. Stations which indicate the 
general course of the tunnel would be located at 
East Boston, in Boston near the ferries, at Scolley’s 
Sq., another near State St., at SummerSt. and at the 
Albany and Old Colony stations. The plan contem- 
plates a union station eventually for all the rail- 
ways of Boston, situated probably upon the Back 
Bay at Huntington Ave. The great advantages of 
such a scheme in the saving of annoyance to travel- 
ers passing through Boston, as well as to the local 
traffic, and the economy of maintenance, compared 
with the eight or nine terminals on valuable land 
now required by the different railway companies, 
and the improvement in freight facilities and trans- 
fer are apparent. By this p'an through trains could 
be run from Canada or Portland or Bar Harbor 
directly through Boston to New York and all other 
points south or west. The ideal arrangement for 
the suburban traflice is the loop line, or figure 8, 
which could supply the means of transit to every 
uistrict about Boston, the necks of the loops being 
the tunnel in the center of Boston. The idea is that 
of the inner and outer circles first developed in the 
London underground railways. 

As to the cost of this tunnel it was stated that the 
great St. Clair tunnel cost, with approaches, $1,150,- 
000 per mile, for single track; the Thames River 
tunnel £775,000 for 1% miles, or, for double track, 
with equipment, stations and lifts, $1,100,000 per mile. 

The Boston tunnel would be in a bed of clay which 
is from 60 to 80 ft. thick, and ought to be built for 
21,000,000 per mile. The amount of tunneling to 
unite all the railways as proposed would be about 5 
mpiles, and the cost would therefore be about $5,000, - 
000. Now, what is the traffic to support such a 
scheme. The present passenger traffic in and out of 
Boston upon the steam railways is 48,000,000 
annually, or about 150,000 every week day. 
The ferries carry 15,000,000 more, or the total 
present passenger movement is 63,000,000 an- 
nually. Leaving entirely out of the account the 
merchandise traffic, it was stated that a royalty of 1 
cent per passenger would give an income of $650,000 
a year, or more than 10% on the five-million expen- 
diture required. The truth that improved facilities 
create new traffic was illustrated by the experience 
of the New York street railways. The elevated 
railway relieved the street cars of the unprofitable 
long-distance travel, and the street railways made 
more money (instead of less, as was expected), be- 
cause of the fact that it made room in the cars for 
more short-distance passengers,and each car was 
filled several times in making a single trip, and thus 
took in more fares than when they had been prin- 
cipally filled by the long-distance traffic. 

The new line would have 7 connecting sta- 
tions to (different sections of the suburbs and 10 
suburban stations, or 17 in all. The tunnel sta- 
tions would be provided with passenger lifts, 
taking 50 and 100 passengers each at once and bring- 
ing them to the street level in abcut 15 seconds’ 
time. The proposed plan would better utilize 130 
miles of suburban tracks now built, and which are 
capable of carrying ten times the present traffic. It 
is stagnation that kills, causes suffering and pre- 
vents progress. Competition has great advantages 
as a stimulant, and increase sefficiency and economy 
in the transaction of every business. There are 
1,000 trains a day now moving in and out of Boston. 
With the connections contemplated it is entirely 
probab.. that 75,000,000 will be carried in the near 
future, without the addition of another track, by the 
steam railways of Boston, , 
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Keeping Notes for Preliminary Surveys. 


BY PROF, WM. G. RAYMOND, UNIV. CAL. 


To any one who has had to decipher the notes of a 
number of field parties, the value of any one organi- 
zation ofa uniform system for the keeping of all 
field notes need not be stated. During the past year 
the writer has adopted the following form for pre. 
liminary surveys as the result of some ten years 
experience in the field, the office and the class room, 
during which period he has tried almost every 
method he has seen advocated. The form herewith 
presented seems to him to be the best for simplicity, 
rapidity and accuracy both ia field and office. 

The form of note book shown below is self-ex- 
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There seems to be but one serious objection that can 
be raised against this method, viz.: With the ordi- 
nary form of trigometer and tables the bearing 
would have to be found to facilitate the computing 
of latitudes and departures for platting. This diffi- 
culty is obviated by JoHNson’s tables or by the form 
of trigonreter devised by the writer, and herewith 
shown in Fig. 1, the use of which is evident. There 
are, of course, minor graduations not shown. 

(The device for computing latitudes and depart- 
ures (why it should be called a “‘trigometer” we can- 
not see) has probably been indepenaently reinvented 
dozens of times, It isatruly excellent device, but 
the writer knew it and used it many years ago. It 
furnishes the only rational way of computing lati- 


planatory: tudes and departures for railway surveys, and is 
(Description of line here.] 34 
Azi Mag Total. 
; AZi- ’ ° . 
Station. Angle. muth.| Az. Lat. Dep. cok an Remarks. 


As it is not expected that topography will be taken 
in the transit book,no space is left for it. For the same 
reason, it makes little difference whether the notes 
are recorded up ordown the page. [We question 
this; notes should be recorded up the page.—Eb.] 
If it is thought desirable to take topography in the 
transit book, the columns for total latitude and de- 
parture may be omitted. The writer believes in the 
use of azimuth instead of bearings, as affording 
simpler and quicker work in the field, there being 
no possible confusion as to quadrants, and he also 
has the telescope transited and the deflection angle 
measured in the ordinary way, when, in order to 
determine the azimuth of the new course, it is only 
necessary to make a simple addition or subtraction, 
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DIAGRAM FOR COMPUTING LATITUDES AND DEPARTURES, 


according as the angle is right or left. Of course 
the reverse process may be employed by those who 
prefer it, viz.: carrying the azimuth, the telescope 
never being transited, and computing the angle. In 
railroad work it is necessary to know the deflection 
angles. 

If the compass box is not graduated consecutively 
from 0° to 360°, a narrow paper ring, graduated to 
5°, is pasted on the glass to enable the eye to catch 
quickly the degree; the needle azimuth is then 
read as closely as may be desired on the engraved 
circle. With an instrument having its plates gradu- 
ated to 20 minutes and reading to 30 seconds the 
writer's transitmen have frequently detected errors 
of 20 minutes in the reading of the plates. It is not 
necessary to start with either the north or south 
point as zero azimuth, though it is doubtless well 
to do so, taking either true or magnetic meridian at 
pleasure. The writer almost al ways uses the magnetic 
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amply accurate. It should be constructed with a 
sheet of accurately engraved cross-section paper as 
a foundation. We do not believe in working by true 
azimuths at all, but always by magnetic azimuths. 
Set the zero of the plates on the magnetic north in 
starting the survey, and never reset. Then the 
vernier and the needle readings will always check 
each other when the telescope is set on a sight.- 
Ep. Ene. News.] 


Decomposei Granitic Sand Used as ». Natural 
Mortar in Japan. 


A much decomposed granitic sand is found in sev- 
eral provinces of Japan which, when mixed with 
slaked lime, becomes as hard as 
the puzzolana and trass of Eu- 
rope. The following description 
is taken from a paper by Dr. 
J. TAKAYAMA, translated in 
the “Abstracts” of the Insti- 
tution of Civil Engineers, Vol. 
CIL : 

This sand has been used for 
an unknown period for wells, 
fountains, ete. The author 
tested seven varieties of the 
sand to find the best propor- 
tions of sand and lime. Three 
of them were found upon de- 
composed granite, and four had 
been transported by natural 
agencies to a distance of several 
miles from the nearest granite. 
When the first lot was sifted, 
the coarse or gritty particles 
failed to set when mixed with 
lime. The fine portion, about 
3% to 26%, made a yellowish 
powder, which, when mixed 
with lime, hardened like natural 
volcanic tufa. The percentage 
of .silica in the sand ranged 
from 44% to 53%; the greater 
part of the remainder was 
alumina, and the author attri- 
butes the property of hardening 
with lime to the formation of aluminates and sili- 
cates of lime. 

When tested for tensile strength, the two propor- 
tions of 10.24 parts and 20.48 parts of lime added to 
100 parts of the sand gave the best results. Calling 
these specimens Nos. 3 and 4 in the five proportions 
tested, the following table may be made: 


Conditions of In air. In water. 
test. No.3. No. 4. No. 3 No. 4. 
Ibs. ‘Ibs. ibs. Ibs. 
After 2 weeks (per sq. in.) 56.89 55.18 74.530 55.75 
at Si Mrs oe 85.76 76.50 111.65 77.2 


Later tests with 100 parts sand and 15.03 parts of 
slaked lime gave still higher results; or a tensile 
strength of. 118.9 Ibs. rer sq. in. in 12 weeks. This 
slightly diminished during the succeeding 3 weeks. 
The best results were obtained from briquettes 
hardening under water. Experiments proved that 
these briquettes would disintegrate after an immer- 
sion of 18 weeks in salt water. 


Pavements at St. Louis, Mo. 


The following matter relating to pavements was 
compiled by Mr. THomas H. Mack LInb, District 
Engineer in charge of reconstruction. With the 
exception of the section on brick pavements, kindly 
sent us by Mr. MACKLIND, it is reprinted from the 
kngineering Record : 

In reply to inquiries from a number of cities and towns 
for details of the pavements of St. Louis, Mo., Mr. 
THOMAS MACKLIND, District Engineer in charge of re 
construction, has supplied the following information, the 
pavements being rated in the order named: 

GRANITE PAVEMENT 

For manufactory and mercantile traffic, granite sei on 
a base of hydraulic cement concrete 8 ins. deep, 2 ins. 
sand cushion; stone 7% ins. to 8'¢ ins. deep, 34 to 4% ins, 
wide and 8 ins. to 12 ins. in length. 

Cost in St. Louis in 1890, 37 to #2 cts. per sq. ft. 
complete in place, exclusive of curb; curb costs 70 to 9 
cts. per foot, lineal. 

This form of pavemeat has been down 17 years, under a 
traffic of 6,000 teams per day of 12 hours; width of 
roadway. ) ft. between curbs; cross-section camber, 
0.60; cost of maintenance, 4 ct. per square foot per annum, 

Cleaned by horse sweepers; cost per 10,00) sq. ft. swept, 
0 cents; swept three times a week; to sweep 10,000 sq. ft. 
by hand costs from $1 to $2.50. 

Two-horse wagons on 3 or 4f-in. tires, loaded, average 
7,300 Ibs.; team. 2,400 Ibs.; wagons for hauling railway 
cables and machinery weigh 9,700 15s.; width of tires, 4 
ins.; load, 97,000 to 100.000 Ibs., drawn by 40 horses; horses 
average 1,400 lbs. 

ASPHALT PAVEMENT 

This roadway. laid on Pine St. by the Barber Asphalt 
Co.,, in 1883, is now in good condition after a test of 8 years, 
under a mixed traffic of 3,000 vehicles, in 12 hours, from 7 A. 
M. to7 Pp. M. The work was carefully exe cuted, and consists 
ofa Gin. hydraulic cement concrete base, 4-in. cushior 
coat, and 2-in. surface of wearing coat; cross-section cam- 
ber, 0.50; width between curbs, 36 ft. Traffic is what may 
be termed building materials, residence supplies and 
suburban; while it has been subjected to the heaviest 
loads hauled in the city with fair results, it must stand 
below granite for wear. Cost, 33 cts. per square foot 

Maintenance under contract, 1 ct. per square foot per 
anouni, in the case of the roadway cited; maintenance 
under later contracts, 4% ct. per square foot per annum. 
The maintenance clause in contracts runs for 0 years, 
the first year at the cost of the contractor. 

This form of pavement as laid here, all points consid- 
ered, stands in the front rank under the conditions tndi- 
cated. 

TELFORD PAVEMENT 

This form of pavement, as laid on Lindell A ve., consists 
of a ba e course of random stone, set broadest face down, 
in lines at right angles with the street, 8 ins. in depth, fin- 
ished by wedging spawls into the open spaces, and break- 
ing down the points to a uniform surface, then placing a 
6-in. course of clean macadam; this is thoroughly rolled 
by a 10,000-b. 4-horse roller, > ft. in diameter and 5 ft. 
face. 

The surface is then finished with 2 ins. of cement gravel, 
rolled, then 2 ins. coarse clean gravel, well wetted down 
and thorougnly rolled to a compact, smooth surface. This 
avenue is 60 ft. between curbs; cross-section camber 
equals 0.80; average grade, 1%; cost, complete, exclusive 
of curb, 12 cts. per square foot. 

The traffic, as observed in 1890, was !,500 vehicles in 10 
hours, 65« being one-horse vehicles, 15 two-horse vehicles 
(on springs), and 30% two-horse wagons hauling dirt, build 
ing material, coal, ecc. In 1890 the repairs on this avenue 
of 469,50) sq. ft. cost & ct. per equare foot. Our macadam 
pavements are finished on the top in the same manner as 
Telford, cost 9 cts. per square foot, and, for a trafficof 
from 100 to 500 vehicles per day, does fairly well. Cost to 
maintain a macadam pivement under u trafiic of 3,200 
vehicles in 12 hours, on a 34-ft. wheelway on Broadway, 
4 cts. per square foot per annum; has been reconstructed 
with granite. 

WOODEN PAVEMENT. 

This pavement has been in use,in a limited way (10 
miles), from 1860 to 1882, laid under the Nicolson patents. 
The average life during that period was six years and 
three months. 

Broadway, 50 ft. between curbs, under a commercial 
tonnage of 2,500 vehicles in 12 hours, cost 44% cts. per 
square toot perannum. The wood used was cottonwood, 
burnettized. Decay began to develop from the third to 
the fourth year. 

There were a few exceptions on Third St., traffic 2,400 
vehicles in 12 hours, where, with repairs, a 6in. block of 
prepared cottonwood wore down to 1% ins. in7 years; 
width of wheelway, 26 {t.; grade,1s. All of this pavement 
was set on inch boards; average cost, 42 cts. per square 
foot; 6 cts. pir square foot per annum without repairs; re- 
placed with granite. Since 1884 the practice has been to 
set the blocks on a 6in. hydraulic cement concrete base, 
the channels filled with bot bituminous composition, The 
channels are formed by iron studs driven in the side of 
the blocks to the head, which is half an inch. The blocks 
are treated with chloride of zine. 
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This work costs: Sweet gum, 35 cts.; white pine, 37 cts. 
to 41% cents per square foot. Maintenance under a 10 
years’ contract, half acent per square foot. Decay set 
in, in this work, at the close of the third year. From the 
present appearance of these streets, the conditions being 
the same, the record of wood block pavement will not be 
changed. In 189) the first cedar (round) block pavement 
was laid on Olive St., west of Grand Ave., on a6-in. con- 
crete base; it has the merit of being cheap, costing 20 
cts ,per sq. ft. complete in place, exclusive of curbstone. 
It is expected to wear from 3 to 5 years, when it can be re- 
stored, say, at 7 or 8 cts. per sq. ft., or less, as the lumber 
market may change. Admitting it to last 5 years, it will 
cost 4 cts. per sq. ft. per annum minus repairs. Olive 
St., at the point indicated, has a mixed traffic of 900 
vehicles in 12 hours. There is a double-track cable road 
also,’which forces the traffic on straight lines, thus adding 
to the wear by adding a tendency to rut. 

BRICK PAVEMENT. 

From 1878 to 1881 experiments were made on Chestnut 
St., from Third to Fourth Sts., and on Second St., between 
Pine and Olive Sts. In 1883 this brick pavement was 
taken up, having failed, and replaced with granite. 

Pavement on Chestnut St. was set on a 6-in. concrete 
base; traffic averaged about 1,200 vehicles in 12 hours. 
The pavement on Second St. was set on a sand base; 
traffic averaged about 1,500 vehicles in 12 hours. Width 
of wheelway on Chestnut St., 36 ft.; width on Second St., 
2 ft. 

The details of laying these pavements was carefully 
executed, but brick pavement for the streets of a commer 
cial city are of doubtful utility. The prime difficulty so 
far as our experience bas gone is the failure to produce 
a brick of uniform texture throughout, being at the 
same time tough and neither too hard nor too soft. 

This difficulty will doubtless be overcome, in which 
event brick pavements for suburban towns and strictly 
residence districts in larger cities would yive satisfaction 
at a moderate cost, say not to exceed 20 to 25 cts. per 
square foot laid complete in place. 

Brick has been used in Holstein, Germany, for many 
years on surburban or county roads in the low, flat 
country, there being no other material at hand. It 
has given fair satisfaction, the traffic being very light, 
mostly farm wagons and carts; the horses are rarely shod. 

Blows delivered upon the pavement by shod horses 
drawing commercial tonnage contribute the largest quota 
to the destruction of street surfaces. 

It will be readily seen the adoption of a material for 
street pavements must depend upon the character of the 
traffic to which they may be subjected. 

HOW PAID FOR. 

All new work, except crosswalks and grading, is paid 
for by special tax assessed against the abutting property, 
based on the assessed value of the property per front foot, 
against which value per front foot bills are issued to the 
ameunt of 25¢. The cost of the work in excess of 
25 of taxable valuation per foot is paid by the 
city; reconstruetion the same, except the grading, which 
is included in the tax bills. 

CLEANING AND SPRINKLING, 

To reduce the dust nuisance to a minimum in the 
spring, summer and autamn months isa difficult prob- 
lem. The first step is to pave the streets, when the cost 
will not be too onerous on the property; the second is to 
clean by sweeping, or such other method as will be 
efficient and least injurious tothe street surface in the 
operation. 

Freezing, thawing and moisture are especially injurious 
to the streets or roadways. The destruction from freez- 
ing can be reduced to a minimum by perfect drainage, 
thus relieving the surface of the roadway from moisture 
by providing for its rapid discharge from the surface to a 
depth that will insure the general stability of the work. 
The mode of underdrainage, where needed, will be deter- 
mined by the character of the sub-grade and other gen- 
eral conditions. One of the points in favor of the Telford 
foundation is the result of the numerous small openings 
in the base course of random stone, which act as drains 
(until silted up from any cause). They permit the rapid 
fall of the surface moisture to the sub-grade line and 
below. 

It being a self-evident proposition that the drier the 
roadway the longer the life, and the more efficient the 
service, at the lowest cost of maintenance it remains to 
provide for the elimination of dust and mud from the 
problem of good streets. The first step in this cirection is 
perfect cleaning, water being only used to dampen the 
dust or dirt, so as to allow being swept without smearing 
or the dust being thrown into the air by the motionof the 
broom. Water, aided by broom work, may be used to ad 
vantage under favorable conditions toclean granite and 
asphalt streets, they being practically water-tight. Sprink- 
ling in excess of those purposes should only be*employed 
to cool the streets in hot weather. All paved alleys, in the 
paved district, should be swept as often as needed to 
completely remove all dust and dirt, as the alleys contrib- 
ute largely to the dust volume; also asa sanitary measure. 

Telford and macadam streets can in many cases be 
swept to advantage during the dry summer months, as the 
dust when wet holds the moisture inthe form of a mud 
plaster, to a serious injury of the street surface and con- 
sequent greater cost of maintenance, 
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A Simple Steam Pressure Calculator. 


BY WM. COX. 

The accompanying diagram, an original de- 
sign by the writer, is a species of circular slide 
rule by which the theoretical average pressure per 
square inch resulting from any possible cut-off and 
initial pressure can be instantly determined, or con- 
versely, given any average pressure, the several com- 
binations of cut-off and initial pressure which will 
produce it can be at once determined. 

The diagram is not ready for use in its present 
form, as printed, however. To prepare it for use : 
Cut out the square space of blank paper on which 
the diagram appears, and mount it on a square 
piece of card-board. Then cut the central disk free 
very carefully, so that it may be an exact circle. 
Glue the outer part of the sheet to a second piece of 
card-board, and fasten the central disk to it by a pin 
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On the Inefficiency of Reservoirs to Prevent 
Inundations.* 


Among the means pointed out by the careful 
study given during the past twenty years to the pre- 
vention of floods the construction of artificial reser- 
voirs has taken a prominent position. 

Such reservoirs were to be built, preferably in 
mountainous regions, and designed to delay the 
advance of any flood, diminishing the maximum 
flow by increasing the time of discharge, and so 
reducing the height of the flow. The French Gov- 
ernment was petitioned (1881) by the inhabitants of 
the southern districts to construct such reservoirs 
in the Pyrenees and Cevennes to serve, not only in 
reducing the height of the floods in that part of 
France, but also to act as feeders to the canals, to 
furnish water power in the immediate vicinity, and 
to provide, as far as might be, for the needs of 
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DIAGRAM 


passing exactly through its center so that it may be 
free to revolve within the outer part, and flush 
therewith. 

When this is done, if any given ratio of expansion 
be set at the arrow, the diagram will show all possi- 
ble combinations of initial and average pressure 
which can result from that ratio. 

The diagram N indicator is based on the formula 

p = pit «t. pita 
L R 
where L = Length of stroke in inches, 
! = Distance traveled by the piston before 
the steam is cut off. ’ 


R = Ratio of expansion -4 


H = Hyperbolic logarithm of R. 

P = Initial pressure of steam in pounds per 
square inch, including atmosphere. 

p = Mean pressure during stroke in pounds 
per square inch, including atmosphere. 

This formula is solved by the diagram ata single 
setting for all possible values of any of the vari- 
ables. 

To find the mean pressure : Set the “ portion of 
stroke at whieh steam is cut off” (i + Zjon the 
disk, to the arrow on the indicator; then, co-incid- 
ing with the “ initial pressure of the steam” on the 
disk will: be found the “‘ mean pressure” on the 
indicator. 

No allowance is made for imperfect vacuum. 


FOR CALCULATING STEAM PRESSURE. 


irrigation. The petition was denied, how justly the 
following considerations will show. 

First, as regards capacity. Data collected on the 
Garonne have established the fact that, to avoid 
inundations, the reservoirs should, to protect Tou- 
louse, have-a capacity of 550,000,000 cu. m. and would 
need to be two or three times greater to protect 
Agen and the rest of the valley. By actual surveys 
and examinations it was found that in this valley 
92 reservoirs could be constructed having a total 
capacity of 290,000,000 cu. m. and of these 92 only 12, 
with a capacity of 87,000,000 cu. m., would have an 
effect on the flood; or, the total useful storage 
possible in this valley would be one-sixth of that 
necessary to protect Toulouse. Similar conclusions 
have been reached from the study ef other large 
rivers of France, where it was found that, using all 
possible sites for dams and reservoirs, a careful 
comparison of their capacity with the flood volume 
shows that the storage was entirely inadequate. 

Second, the position of the reservoirs in mountain- 
ous districts does notinsure protection for the 
lower part of the valley, where floods generally oc- 
cur. The reservoirs are built in mountainous coun- 
try, because topographically their construction is 
easier, and the rains are there generally heavier; but 
as happened on the Garonne in 1875,the extraordinary 


*Translated from an article by Mr. Gros, Inspecteur des 
Ponts et Chaussée, in Pmrves hy ha ee aye Chaussées, Il. 


1881, and sent to 
College of Civil ing, 
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rains producing the floods occurred outside of the 
mountain rain zne, and reservoirsin the moun- 
tains would then have had no effect on the resulting 
flood lower down the valley. 

Since the volume increases proportionately with 
the flow down stream, the influence of the reser- 
voirs is continually being reduced. For example, a 
lowering cf 214 ft. in the Rhone at Lyons caused, 
we will say, by reservoirs on the River Ain, and in 
the lakes of Geneva and Bourget, would mean a 
lowering of 1.3 ft. at the juncture with the Saone, 
and would be soon inappreciable. Similarly a res- 
ervoir of 100 millioncu. m. capacity at Toulouse 
would in effect be equal to one of 50 at the mouth 
of the Iam, and of 40 at Agen, of 18 at Tourien, and 
the effect would be inappreciable at Langon. 

From this may be seen the reduced influence of 
even the largest reservoirs, and the enormous sizes 
necessary to sensibly decrease the effect of the inun- 
dations which may threaten the centers of popula- 
tion in the lower parts of the valleys. 

Since the maximum height of the water in the 
tributaries, in time of flood, is usually in advance 





ROOF OF COAL STORAGE HOUSE OF THE CITY WATFR-WORKS CO., 


of that in the main watercourses, a delay in the dis- 
charge of the tributaries might add to the maxi- 
mum discharge of the main stream and the amount 
of the flow, and consequently the intensity of the 
flood would be increased, instead of diminished and 
the influence of the reservoirs, instead of being ad- 
vantageous, would be positively injurious. The 
e ffect, too, of one reservoir on another, the combined 
effect of the two on a third, and of al] the reservoirs 
on the main stream, is very uncertain and almost 
impossible to foresee. 

Successive floods or a series of floods separated 
only by a short interval, as in 1856 on the Garonne 
when, for more than two months, five successive 
floods kept the water high, can have but one effect 
with or without reservoirs. The second flood will 
tind the reservoir full and the storage capacity hav- 
ing been reached, and if no dams or reservoirs give 
way, the ordinary full effect of the flood is 
produced. If a dam should give away the result 
would be many times more disastrous than that 
coming from the natural flood volume. 

As tothe possibility of using the reservoirs for 
feeding and irrigation purposes, the fact that they 
must be kept empty during the part of the year 
when floods may come is enough to set aside that 
use, for it is at that very time that the water would 
be most needed, Again, the method of distribution 


in the two cases is entir ely different and would re- 
quire a double set of gates for the two distinct pur- 
poses. 

To sum up—the system of reservoirs employed to 
prevent dangerous floods in great rivers and to 
lower the height of inundations appears reasonable 
and very simple at first sight, but in the case of 
such rivers as the Garonne, the Rhone or the Po 
they présent great difficulties and much uncer- 
tainty. In certain cases the establishment of such 
reservoirs would be more harmful than useful. 

All things being considered, disasters like those 
caused up to the present time cannot be prevented 
nor their effect diminished by this means. 


A Peculiar Coal-Shed Roof. 





The Burlington City Water-Works Co., of Burling- 
ton, Vt.,is the owner of a coal-storage house, here 
illustrated in part, that will be interesting to water 
works companies generally. The weather in that 


locality necessitates the storage of large quantities 


of coal, as navigation is suspended from about Nov. 
1 of one year to April of the succeeding year. Under 
these conditions economy and convenience in han- 
dling this coal were essential features in planping 
the storage-house. 

The building used was designed and built for the 
company by the Berlin Iron Bridge Co., of East 
Berlin, Conn. It is located about 100 feet from the 
dock, and the coal is hoisted from the boats toa 
trestlework, on which the coal is weighed on an 
ordinary Fairbanks scale. This trestle connects 
with the building on the line of the lower chord of 
the roof, and the track is continuous with the track 
suspended from the roof truss, as shown in our 
illustration. The walls of the storage-house are 
brick ; the roof trusses are made of iron; with iron 
purlins covered with corrugated iron ; and the only 
wood used in construction is in the ties on the 
track. 

The advantages of this design are that the coal is 
moved into the storage bins with but one handling ; 
and, as it is dumped from the extreme height, the 
coal is distributed well over the floor, without the 
usual third handling. The illustration here given 
is taken from the entrance track in the gable end of 
the building, and shows the interior of the roof, the 
roof trusses, and the track. The general construc- 
tion is sufficiently plain without further description. 


The Clarence Bridge at Cardiff, England. 


This bridge, which crosses thé River Taff, Cardift, 
is illustrated and described in Engineering of Feb. 
13. The bridge is made up of a central swinging 
span of 190 ft. 8 ins., with two openings of 72 ft. each , 
and two fixed end spans of 132 ft. each. Tota! 
length, 464 feet. The river bed, at the site of the 
bridge, consists of a stratum of gravel 32 ft. thick, 
overlying a deposit of marl; mud covers the gravel 
where the current is not too strong. 

The abutment foundations were carried down 6 ft. 
and the pier foundations 12 ft. below the lowest 
pointin the river bed. For the abutments, close 
timbered dams were used, and iron caissons for the 
piers, sunk by excavating from the inside. 

The pier caisson was made of wrought iron, was 
2 ft. wide in the skin, and braced diagonally every 
4ft. The cutting edge, or shoe, was also of wrought 
iron, and 2 ft. wide by 3 ft. 10 ins. high. This caisson 
had rounded ends and was 10 ft. wide from out to 
out. as near as the drawings can be understood. In 
constructing these caissons, guide piles were driven 
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around the site of the pier, braced together anda 
platform laid down, upon which the caisson was 
riveted together. This being done, the caisson was 
raised slightly by long screws with capstan nuts, 
operating from a platform above; the platform was 
removed and the caisson sunk by the same screws to 
the river bed. Concrete was then filled in between 
the inner and outer skin or the caisson, and the 
dredge put to work for excavating the material in- 
side. ; 

A ring of masonry was built upon the iron caisson 
asthe sinking proceeded, and when the required 
depth was reached the bottom was carefully leveled 
and the whole interior of caisson and masonry shell 
was filled with cement concrete. In the case of 
the central pier for the swinging span, a test load 
of 1,000 tons of iron rails was placed upon it after it 
was completed. This load was 30% in excess of the 
calculated maximum weight that the pier had to 
support, and the mass sunk only 4, ins. under the 
test load. 

The superstructure is made of mild steel, and in 
design is a pin connected truss, very American in its 
type, with buckle plate floor and wrought-iron para- 
pets. An interesting fact in connection with the 
manufacturing of the steel eye-bars, says En- 
gineering, is that the builders “found it more con- 
venient” to have the heads forged on them in 
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America, the bars being shipped direct from the 
rolling mills in Glasgow to New York and back by 
way of Liverpool. Mr. W. Harpur, the engineer of 
Cardiff bridge, has introduced the same form of 
eye-bar into the roof trusses for the St. Mary Street 
market house in Cardiff with marked suécess. It 
might be mentioned in this connection that the eyes 
of the tension members of the Hawkesbury bridge 
were also forged in the United States. 


Legal Decisions of Interest to Engineers. 


Claiming Rights of Way by Contract.- Where a rail- 
way company employs a contractor to clear off and burn 
the rubbish from its right of way, the right of recovery 
against the railroad of one whose property is damaged 
from such fire is unaffected by the fact that the burning 
was carelessly done, but depends upon whether burning 
the rubbish was, under the circumstances, dangerous to 
the property of Tone, peopsteare even if carefully 
performed. (St. Louis, 1. M. & 3. Ry. Co. v. Yonley, Sup. 
Crt. of Arkansas, 1458. W. Rep., 799.) 

Construction of Culvert.— WV here a passenger on a rail 
way train is injured because of a washout in che track at 
a place where a stream ran under a culvert, the fact that 
the culvert gave way because a dam above it, over which 
the company had nocontrol broke, will not prevent recov- 
ery by the passenger for his injuries, if the manner in 
which the cu'vert wae constructed in any way contri- 
buted to the washout, or made it worse than it would have 
been had the culvert been properly constructed. (Bonner 
v Wingate, Sup. Crt. of Texas, 148. W. Rep., 790.) 


Liability of City for Defective Bridge.—A bridge duilt 
by a private citizen with lumber furnished by the city. 
which forms part of a sidewalk of a platted city street. 
is used daily by the public as a public highway, and the 
city is responsible for personal injuries sustained by rea- 
son of its becoming and remaining covered with ice. A 
verdict for $3,500 in favor of a woman who suffered a per- 
manent injury of the hip by an accident as a result of the 
condition of the bridge, together with a permanent short- 
ening of the leg and other injuries of a permanent nature, 
is not excessive. (McDonald vy. City of Ashland, ;Supr. 
Ct. Wis., 47 N. W. Rep, 434) 

Responsibility of City for Sidewalks.—A city or vatene 
which has the power to repair, or cause to be repaired, the 
sidewalks of its streets, if it has the means at its com 
mand to put such power into operation, is liable for inju 
ries sustained by reason of defective sidewalks or obstruc- 
tions therein of which its proper officers has notice or 
actual knowledge. This notice or knowledge must be 
proved, and evidence that during two previous years 
resolutions had been passed regarding the defects in 
question is enough to show actual knowledge by the 
municipality of the necessity for repairs. (Thompson yv. 
Village of Quincy, Supr. Ct. of Michigan, 47 N. W. Kep., 
115.) 

Liability of Owner for Defective Sidewalk.—Wherethe 
charter of a city makes it the duty of the owners of lots 
to keep the sidewalks in front of them in good repair, and 
further provided that if they failed or neglected to do so 
the superintendent of streets should do so and the expense 
thereof should be a the lot soimproved, the 
owner is liable to one inju by reason of a defective 
sidewalk, either to such person or to the city after it has 
been compelled to pay such damages, as it was the duty of 
the city to keep such walks in repair and collect the ex- 
pense thereof trom the owner, and that is the limit of the 
latter's liability. (City of Rochester v. Campbell, Court 
of Appeals of New York, 25 N. E. Rep., 937.) 

Competitive Bids for Public Improvements.—Where 
the charter of a city provides that the Board of Public 
W orks shall estimate the cost of any proposed public im- 
provements, prepare specifications and let the work to 
the lowest bidder, the use of the term “lowest bidder” 
implies the necessity of competitive bidding, and a further 
provision of the charter empowering the Common Council 
to direct an additional assessment where a greater sum 
has been expended in the completion of an improvement 
than was ey estimated by the Board of Public 
Works will not authorize the council to add to a street 
grading contract another contract for paving the gutters 
on such street, thereby materially increasing the cost 
of the work over the estimate of the Board of Public 
Works and over the original contract price. without sub- 
mitting that portion of the works so added to competitive 
wiaeine. (Ely v. City of Grand Rapids, Supr. Ct., Mich., 47 
N. W. Rep., 447.) 

Construction of Contract as to Extra Work.—A con- 
tract for the construction of a bridge in a village set out 
the estimated quantities of earth and rock excavation, 
and of brick and stone masonry. It stipulated that the 
quantities were estimated only, and that contractors 
should verify them, as the board of trustees did not hold 
themselves absolutely bound by them. Another clause 
stipulated that all necessary extra work or additional 
material not specified in the contract should be agreed 
upon, and the price Ee the superintendent and 
contractor. The estimate proved to be greatly less than 
the work required, and the contractors claimed that all 
work in excess of the estimate was extra, which should be 
paid for under the clause relating to extra work, and not 
at the agreed price. Under such a contract extra work of 
the same character as that specified should be paid for at 
the contract price. (Sullivan v. Village of Sing Sing, 
Court of Appeals. N. Y., 25 N. E. Rep. 366.) 

Liability of City for Negligence of Contractor.—A 
bridge in a city being out of repair, one of the aldermen 
who was & member of the street committee employed a 
firm to make the necessary repairs, no directions what- 
ever being given as to the means by which the work was 
to be accomplished. Owing to the negligence of the per- 
sons employed by the firm. the bridge fell, and plaintiff, 
who was crossing it. was injured. The relation of master 
and servant did not exist between the city and the firm, 
or between the city and the persons employed by the firm, 
and the city was not liable. In the absence of notice, 
either actual or constructive, that the bridge had or was 
about to become unsafe, a claim that the city was negli- 
gent in not ——— the use of the bridge by passengers 
was without merit nan action for personal injuries it 
is an error to charge that plaintiff is entitled to recover 
the value of time lost by reason ofthe accident, where 
there is no evidence that he was engaged in any particu- 
lar pursuit, or enabled to earn any particular wages, 
( Wood v. City of Watertown, Supr. Ct., N. Y., 11 N.Y. 
Supp., 864.) 
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Four Years’ Changes in the Shipping of the 
Great Lakes. 


Aninteresting and striking census bulletin (No. 
23) exhibits the remarkable changes which have 
taken place in the shipping of the Great Lakes with- 
in the brief period of 4 years, 1886-90, as set forth in 
the following table, which we have constructed by 
combining several of those given in the bulletin, 
and which tells its own tale, without much com- 
ment. We add also, in Tables II. and IIL., computa- 
tions of the percentages of increase and of the 
comparative values per ton shown in table I. 

TABLE I,—CHANGES OF FoUR YEARS IN NUMBER OF VES 


SELS, TONNAGE AND VALUATION, ON THE 
GREAT LAKES, 1986-1890. 











| 
Number.) Net tonnage, ne, 
CLASSIFICATION | 
OF VESSELS. | 
| 1885 | 1890; 1883 | 1890 | 1886 | 1890 
Total........ '1,997/2,955| 634,652 826,360| $90,597|58,128 
A~—Structure: = |—-|--- pommel Powerpop 
Side- wheel | 
steamers......| 43; 42) 14,150 16,919, = 1,494) 2,209 
Propellers under) | 
Loo cone ad | 235) 431) 177.402 154,232, Serene mes 
Pp llers, 1,000) 
{01,500 tons ..| 72| 122} 86,728 151,611, 5,935,11,804 
P lires over! | , 
1: tons....../ 21) 110) 34,868, 188,390 2 645/17,738 
ST sews he. a 466; 448) 11,737 12.520; 2,498) 2,778 
Schooners 730| 577| 183,792) 158.620) 5,399) 4,7: 
Barges .......... 325| 125,975 144,038) 3,151) 4,968 
ae a eee a 
B—Material : | | ; 
aoc. tisk ss 6) 68) 6459 99,457! 694/11 ,964 
cat is eas os 35; 39) 22,714, 24,673 2,675| 2,638 
Composite ...... 2 13 63, 13,554 39° 1,465 
EE RE: 1 ,954| 1,935) 605,416) 688,676) 27,189 42,061 
C—Sail or steam : —-—| --— ———_ | | --—— 
Steam vessels.... 937! 1,153) 324.885 523,702 22,047 18,434 
Sailing vessels.*.|1,060 





92| 309,767, 302,658 8,550) 9,604 





TABLE II.—PERCKNTAGES OF INCREASE SHOWN IN 
TABLE I 


Percentage of in- 
crease, 1886-1890, in 


CLASSIFICATION OF VESSELS. 
| No. ves- 


sole. Tonnage 
MOUS wade ake neces eds Sauber sauces 2.9 30,2 
A—Structure: 
Side wheel steamers........ .- .... (--2.3) 20.0 
Propeilers under 1,000 tons awe 28.7 (—13.2) 
> " 1,000 to 1,500 tons, 69.4 74.8 
- over 1,500 tons..... .... 424. 440. 
Ss xeccgensesrn-eias shaceppeanyedase (—3.9) 6.7 
NR edn x54 oases lecesvaaaundesnue { (—22.0) | (—13.7) 
NE 955 5450s nccnceses¥eResbdececs es |} (—1.5) 14.3 
B— Material: | 
DE SEG <csnacs dekdoeepar. SebaCeeee 11,033. 1,441. 
tat Wein a cvdpscteyeb ear enete 11.4 8.8 
Composite....... | 550. 2,141. 
Priv cdsn vs sseensweneesen-eseet | (—1.0) 13.7 
C— Sail or steam: 
MOGRRD CORIO. s wiios evi nseciccie ses 23.0 61.0 
NE WORDING 065. bs cada cvicn ees (—1d 0) —23 


It will be seen that the great increase is in large 
propellers built of steel. Small propellers have 
actually decreased in tonnage, though they have in- 
creased in number, probably because they are chiefly 
used for towing purposes. The values per ton shown 
in Table III. present some anomalies which we can- 
not attempt to explain, and they are hence to be 
taken with some grains of allowance. 


TaBLE IIL--VALUE PER TON OF SHIPPING 











ON THE 
GREAT LAKES. 

CLASSIFICATION OF VESSELS. 1886. 1890. 
Side wheel steamers.................... $105.00 | $130.20 
Propellers under 1,000 tons....... cman 53.40 90.20 

= 1,000 to 1,500 tons .......... 68.30 | 77.80 

OVE 1,500 OMS 2.0... cc eecees 75.90 | 94.30 

WR hac. aeterke sted oxiaotbnee as 21.30 22.25 
Oy ss i a sedsceea Ne Socbads sue ente 29.40 29.80 
iii nis. 8S kbs alaik tN nan sda niaaend 25.00 34.50 

Material ; 

OE, deta hiinddh nog deuxpinssenennnseodele 107.30 | 120.10 
MEE in. Witauasae ck waiukawas cues Ska EEe 117.80 107.00 
ORS aio ce csc caaeas. ooukaneee 61.90 | 108.80 
PO tik cine k itbin tetas on uate int a 45.00 61.20 
Steam vessels 67.90 | 92.30 
Sailing vessels 27.60 32.00 
RNs sin Diwisg nt in SS cone ened | 48.20 | 73.00 








The Census Bulletin justly adds that it is difficult 
to add anything to the impression which a study of 
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these figures must produce. New factors of great 
importance are being introduced into the problem 
of transcontinental transportation. 

The Floods in North China. 

The floods in North China are made the subject of 
a report by Mr. WILLIAM BowMAN, United States 
Consul at Tien-Tsin. He says that the drainage of 
the great Chinese plain, north of the Yellow River, 
centers practically at and above Tien-Tsin, and the 
accumulation of water is carried by the Pei-Ho 
River into the Gulf of Pechili. 

In ordinary seasons this stream is filled tothe brim 
by the July rains, and is only confined by levees. The 
rains causing the late disastrous flood began on 
July 7, and 5 54 ins, fell that day. From the 16th to 
the 2st, inclusive, 22 ins. of rain fell, with 4.2, 6.8, 
3.7, 1.6 and 5.7 ins. for each day’s record. Reports 
from the north and notthwest of Tien-Tsin indicate 
selaivl thier rains in the regions draining into this 
river. On July 22 the levees gave way above the 
foreign settlement on the east and west side, and 
the plain was covered with water as far as the eye 
could reach. On July 22 the levees on the Grand 
Canal broke at a point about 7 miles above Tien- 
Tsin, and thus saved the city from destruction, but 
flooded a vast area to the south and west. 

The situation of Tien-Tsin is peculiar. The Pei- 
Ho passes through it, and just at that point center 
the Lao-Ho, Yung-Ting-Ho, Ta Ching Ho, Hsia Hsi 
Ho and the Grand Canal. In other words, six great 
waterways unite at this city and pass on to the sea 
by one river, the Pei Ho. These rivers drain a sec- 
tion of country which is covered by a radius of 150 
miles drawn from Tien-Tsin as a center. 


CONSTRUCTION NEWS. 
RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Lehigh Valley—Chief Engineer Paul S. King has 
awarded the contracts for a portion of the work on the 
extension from Van Ettenville to Buffalo, N. Y., being 
‘built under the names of the Buffalo & Geneva and the 
Geneva & Van Ettenville railways. The contractors 
are As follows: Jas. H. Sullivan, New York City, sections 
lto7,and Richard Dooley, New York City, sections 7 to 
13, from Geneva, N. Y., west. On the division from 
Geneva south the contractors are: McDonnell & Sayre, 
South Betblehem, Pa., sections 44 to 51, and John Shields. 
Flemington, N. J., sections 51 to 57. Work will commence 
at once. 

Wabash,—The managers of this company, itis stated, 
have decided to build a branch from Attica, Ind., via 
Covington and Montezuma, to Brazil, Ind., during the 
present season. The object of the road is to gain entrance 
to the Brazil coal fields. 

New York Central & Hudson River.—Surveys are 
again reported in progress for an extension of the New 
York & Harlem R. R. to Danbury, Conn. 

Lake Shore & Michigan Southern.—Drake & Strat- 
ton, of 71 Rroadway, New York City, have the contract 
for building the Silver Creek & Dunkirk R. R., from 
Silver Creek to Dunkirk, N. Y., 9 miles. 

Reynoldsville & Falls Creek,—This road will be ex- 
tended to Punxsutawney, Pa., during the coming sum- 
mer. 

Gettysburg & Chambersburg.—sS. D. Culbertson, of 
Chambersburg, Pa., Chief En zineer, writes as follows: 


About 75 men are now at work on this Pennsylvania 
railway under the direction of J. F. Stauffer, Lancaster, 
Pa., the contractor. Nearly 5 miles of the grading have 
been completed and tracklaying will begin early jn the 
spring. e road is projec to run from Conocoheague 
Island via Fayetteville to Greeteter Pa., with a branch 
from the last place to the Wolf Hill mines, a total dis- , 
tance of 10 miles. The work on the main division will be 


light, with grades and curves, but on the branch it 
will be more difficult; maximum grade 2% and maximum 
curve 12°. The right of way has all been secured and the 


surveys made, The road is being built to develop the 
mines along the route and will probably do a freight 
business only. 


Projects and Surveys. 


Bangor & Aroostook,— Albert A. Burleigh, of Houlton, 
Me., writes as follows: 

This road is projected to run frem Brownsville, Me., via 
Patten, Houlton, Presque Isle, and Caribou, to Van 
Buren, Me., a distance of 175 miles. The route is through 
a timber and cultural conntry, affording light work; 
maximum ‘©, 65 ft. per mile, and maximum curve. 5°. 
There will be 51 bi Surveys will begin in May, 
and it is expected to have a portion of the line completed 
this season. A large amount of the stock has been taken. 


Plymouth & Bournedale,—A new survey is to be 
made for this projected railway between Plymouth and 
Bournedale, Mass., 22 miles. 

Ohio,—A project is on foot to build a line of railway 
connecting the harbors of Painesville and Richmond, 0. | 
with the New York, Pennsylvania & Ohio R. R,, at 
Phalanx, O. Its length will be about 50 miles, 
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Shoustown & Clinton.—Surveys are being made along 
the partly graded roadbed of this old Pennsylvania rail- 
way. The road will be about 7 miles long, and run from 
Shoustown to Clinton, Allegheny Co., Pa. 


SOUTHERN.-— Existing Roads. 

West Virginia Central & Pittsburg.—The annual re- 
port of this company states that work has been com- 
menced on the extension from Elkins, W. Va.. toward 
Beverly and Roaring Creek and will, it is expected, be 
completed this year. Surveys are being made with a 
view of securing connections with Pittsburg, Pa.. 
onthe north and with the Chesapeake & Ohio R. R. on 
the south. The company is also doing a large amount of 
work on the improvement of its roadbed and track. 

Augusta & West Florida.—It is announced that the 
necessary arrangements have been completed for the con- 
struction of this road from Augusta, Ga., to Thomasville, 
Ga., and that work will soon begin. The road will build 
only from Augusta to Gainsville at present, using the 
tracks of the Gainsville & Wadley and the Georgia South” 
ern & Florida railways into Thomasville 

Charleston, Sumter & Northern.—Work on the ex- 
tension to Bennettsville, 8. C, is making rapid progress. 
The grading is nearly completed from Sumter to that 
place. 

Paducah, Tennessee & Alabama,—Bids are being 
asked forthe construction of the section from Paris, 
Tenn., to the Nashville, Chattanooga & St. Louis R. R.» 
22 miles. 

Fort Payne & Eastern,—At a recent meeting of the 
stockholders it was decided to begin at once the surveys 
for the extension to Rome, Ga., and the Atlantic coast, 
The road is now completed from Fort Payne, Ala., to the 
Payne coal mines, and work will begin at once ona fur- 
ther extension to the Chattanooga Southern R. R., 8 
miles. The officers are: President, L. A. Dobbs; Vice- 
President, J. W. Spaulding, and General Manager, R. T. 
Armstrong. 

South Florida,—Surveys are now being made for the 
proposed extension fram Pemberton, Fla., to a connection 
with the Savannah, Florida & Western R. R., and it is 
stated that construction will begin this spring. The line 
will be about 80 miles long. 

Norfolk & Portsmouth Belt,—It is announced that 
work has been commenced on the proposed belt line 
around the cities of Norfolk and Portsmouth, Va., and 
that the road will be completed this season. 

Orange & Keysville.—There is a prospect of work 
commencing on this Virgiuia railway between Orange 
C. H., and Farmville, Va. About 7 miles of the line are 
already partly graded. 

Ohio River.— About 8% miles of track have been laid 
on the Ravenswood, Spencer & Glenville R. R., from 
Ravenswood, W. Va., toward Spencer, W. Va. The total 
length of the line will be 36 miles. 


Projects and Surveys. 


Mississippi Central Valley.—Chas. Scott, of Rose. 
dale, Miss., President, writes as follows: 


The surveys have been completed for this line from 
Rosedale to Bogue Phalia, a distance of 6 miles, and 
the right of way is nearly all secured. Contracts for 
construction will be let ae June. The work will be 
generally light. The road will be operated in connection 
with a line of boats on the Bogue Vhalia. The town of 
Rosedale has voted a ene $12,500 in 6% bonds and a 
considerable additional aid has been secured. John T. 
Kuhn is Vice-President and K. B. Eggleston is Chief 
Engineer. 


East. Tennessee Land Co.—Hood Tucker, of Harri- 
man, Tenn., Chief Engineer, writes as follows: 


The surveys are completed and contracts will be let in 
April for the construction of this railway from Harriman, 
Tenn., to mountains, 14 miles. The work will be light: 
maximum grade 1.25%, and maximum curve 10°. The road 
is being built to develop coal mines. ,The officers are: 
Thos. L. James, New York city, President, and W. H. 
Russell, Harriman, Tenn., General Manager. 


North Carolina.—Bills incorporating the following 
railway companies have been introduced into the North 
Carolina State Legislature: Greensboro, Roxboro & East- 
ern; Carolina, Greensville & Northern; Edgecombe & 
Greenville; Deep River & McLendon Valley; Blue Ridge: 
Piedmont Springs R. R. & Imp. Co.; North Carolina» 
Cleveland, Chattanooga & Dayton; Norwood & Rocking- 
ham; Thomasville & Silver Valley; Asheville & 
Bristol; West Asheville & Sulphur’ Springs: 
Hendersonville & Brevard; Hot Springs, Carolina, Jones- 
ville & Northern; Southeastern North Carolina; North 
Carolina Seaboard & Western; South Carolina, Seaboard 
& Northern; Cape fear & Northern; Cobarrus & Union; 
Georgetown & Charlotte; Atlantic & Western; Carolina & 
Virginia; Wilmington & Southern; Marion Belt; Durham 
Beit; Asheville & Baltimore; Danville & Eastern; Ashe- 
ville & Weaversville; Concord Southern; Norfolk, Wil- 
mington & Charleston; Brunswick, Western & Wilming- 
ton; Danville, Granite City & Western Short Cut, and 
Carolina & Virginia. 

Cynthiana Western.—Surveys are now in progress for 
this road from Cynthiana to Geergetown, Ky. 

Webster County.—A company has been formed to build 
a railway from the mouth of Williams River to Webster 
C. H., Webster Co., W. Va., upon the completion of the 
West Virginia & Pittsburg R. R. to the latter point. It i, 
expected to begin work this spring, and to complete the 

road during the sum ner. It will be narrow-gage. 





Alabama, Florida & Mississippi. 
pany has been chartered in Alabama. 

Mississippi.—G. M. Merrill & Son will build a short 
line of railway near Bayou Goula, Miss 

Charlottesville Belt.—It is stated that the Charlottes 
ville Land & Improvement Co. will soon begin work upor 
a belt railway at Charlottesburg, Va. 

NORTHWEST.—Existing Roads. 
Port Arthur, Duluth & Western.—About 2,000 men 


This railway com- 


are now at work on the section between Gun Flint Lake 
and Whitefish Lake. Tracklaying will begin soon. 
Chicago, St. Paul, Minneapolis & Omaha.—This 


company has secured control of the Sault Ste. Marie & 
Southwestern R. R. in Wisconsin, and will, itis stated. 
build an extension during the present season.—Itis re 

ported that the construction of a branch from Elisworth 
to Mondovi, Wis., has been abandoned. 

Chicago, Milwaukee & St. Paul,—Surveys are in 
progress for an extension from Lynn, Wis., north to 
Thorpe, Wis. 

Projects and Surveys 

Chicago, Indiana & Eastern.—Chartered in Mlinois 
to build a railway from a point on the Indiana State line 
in Cook Co. to Chicago, lil. The capital stock is $5,000,- 
000 and the principal office is in Chicago. The incorpora- 
tors who are named as the first Board of Directors are as 
follows: Herbert Thiers, N. P. R. Hatch, Thomas N. White. 
head, F. B, Bray and Charles Wheelwright, all of Chi 
cago. 

Springfield, Sedalia, Marshall & Northern,.—The 
surveys have now been completed from Springfield. Mo. 
to Buffalo, Mo., and work securing the right of way will 
begin at once. It is expected that the surveys will be 
completed at once to Sedalia, Mo., by May 1, and to Mar 
shall by June. G. A. C. Wooley, Springfield, Mo , 
tary. 

Wisconsin Bee Line & Superior.—Ata recent meet- 
ing of the stockholders the following directors were 
elected: Anthony Dorqua, C. D. Smith and M. P. Smith, 
of Fond du Lac; O. N. Carter, Cnicago, and J. 'T. Murphy, 
Superior. C. D. Smithis the President and M. P. Smith 
Treasurer of the road. It is stated that work on construc- 
tion will begin as soon as weather permits. The road is 
projected to run from Milwaukee to Superior, Wis., 360 
miles. C., W. Newton, of Fond du Lac, Wis., is Chief En- 
gineer. 

Mankato & Farmington.—Efforts are being made by 
the people along the route to secure the construction of a 
railway from Mankato to Farmington, Minn. 

SOUTHWEST.—Existing Roads. 

Choctaw Coal & Railway Co.—The section of this 
road between Fort Reno and Oklahoma City, Ind. Ter., is 
reported completed. 

Corpus Christi & South American.—The citizens of 
Refugio, Tex., are endeavoring to secure an extension of 
this road to that place. 

San Antonio & Aransas Pass,—The receivers of this 
road have, it is stated, made arrangements for completing 
the line from Yoakum to Waco, Tex. The road is already 
completed from Yoakum north to Lockhart and from 
Waco south to Lott. The section to be built is about 53 
miles long. 

Grand Central Depot Co.—This company, organized 
in the interest of the Winner Investment Co.. has filed a 
mortgage of $1,000,000 with the Union Trust Co.. of New 
York City. The money will be used in constructing a 
union depot at Locust and Third Streets, Kansas City, 
Mo., near the end of the recently completed Winner 
bridge. Work, it is stated, will begin an once. 

Norfolk & Western.—This company will expend 
about $600000 in making improvements in its terminal 
facilities at Newport, Va. The work will comprise the 
construction of a union passenger station, a train shed 
350 ft. long, a freight depot, and the filling of Mahone's 
Lake. 

Kansas City, Memphis & Birmingham,—Surveys 
are in progress for a branch from Townley, Ala., to Coal 
Valley. 

Kansas City Circular.—This company has been 
organized to build a belt line transfer railway at Kansas 
City. Mo. Among the projectors are: Michael McAlpin, 
and A. P. Fonda. 

California & Nevada.—A press dispatch says: 


The California & Nevada, a narrow-gage railway in 
Alameda Co., Cal., has been sold to Eastern capitalists, 
who will change the road to standard gage, ana extend it 
across Nevada to Pioche, and thence to Grand Junction, 
Colo., on the Colorado Midland R. R. The nare of the 
road will be changed to the California, Nevada & Santa 
Fe, and it is the intention to build the shortest and most 
direct line to Kansas City and Chicago. The line from 
Great Bend to Colorado Springs is to be finished, stili fur- 
ther shortening the distance to the East. 

Cartersville & Gainesville.—A preliminary examina- 
tion of the route of the proposed railway from Carters- 
ville, Ga , via Canton, Tate and Dawsonville, to Gaines- 
ville, Ga., has been made by Parker N. Black, of Atlanta, 
Ga. The engineer in his report says: 

The length of the line to be constructed from the East 
& West R. R. at Cartersville to Dawsonville will be 46 
miles. Three miles only to de east of Dawson- 
ville. The remainder of the distance to Gainesville is 
i and the track laid from the Chestatee River to 
including a bridge across the Chattahoo- 
The total length of the line will be about 73 


Secre- 


ainesviile, 
chee River. 


miles. There will be four large bridges, one across Etowah 
River northwest of Emerson, and one west of Canton, one 
at the Amicoloa River west of Dawsonville and at the 
Chestatee River. Four small bridges will bave to be built 
at Altoona Creek, east of Emerson, and at Little River 
near Cherokee Mills. Long Swamp Creek near Tate, and 
at Yellow Creek west of Dawsonville. One tunnel may 
be required at the crossing of the Marie'ta and Nort 
Georgia Kailroad. Very little trestling will be required, 
but few large cuts and fills 
Projects and Surveys 

Fort Gibson, Tahlequah & Northwestern. 
has granted this railway right of way through Indian 
Territory. The road is projected to run from Fort Gib 
son, Ind. Ter., via Tahlequah, Silvan Springsand Benton- 
ville to Rogers, Kan. It is expected that construction 
will begin soon. 

4rkansas.—A movement is on foot to secure a line of 
railway from Kansas City, Mo., to Texarkana, Ark., and 
Shreveport and Natchitoches, La. It is proposed to use 
the Texarkana & Fort Smith R. R. from Texarkawa, 
Tex.. north to a connection with the St. Louis & San 
Francisco R. R., and the latter road into Kansas City. 
From Texarkana south the Gate City Ry. will be pur- 
ehased and extended south to Shreveport and Natchi- 
toches. 

ROCKY MT. AND PACIFIC.—Existing Roads. 


Port Townsend Southern, 


Congress 


The contractors, Hale & 
work on the 7-mile extension 
from Hooker’s Lake to Quilcene, and will have it com 
pleted by June 15. Ballasting is in progress on the 20-mile 
section from Port Townsend to Hooker's Lake, completed 
last year. 


Smith, have commenced 


Northern Pacijic.—This company is surveying a line 
into New Whatcom, Wash., around the Sound and the 


west shore of Lake Whatcom. 
Projects and Surveys 

Salt Lake, Hailey & According to 
the Salt Lake Tribune this company has secured the 
money necessary to build 200 miles of its proposed line 
from Salt Lake City, Utah, northwest, through Idaho 
anc Washington to the coast. 

Mexican Pacifie —Chartered in New Mexico Territory 
to build a railway from Deming, N. Mex., south into 
Mexico. John W. Young, Salt Lake City, Utah, is at the 
head of the enterprise. 

California,—A press dispatch states that surveys are 
in progress for a railway from Fresno, Cal., to the timber 
district, which, with branches, will be about 100 miles 
long. 


Puget Sound, 


FOREIGN. 

The surveys have been completed and the 
contracts let for the construction of a railway from the 
northern provinces to the boundary of Bolivia. It is 
stated that work will begin at once. 

Central America,—A concession has been granted for 
the extension of the road now in operation between Port 
Limon and San Jose to the shores of Lake Nicaragua. 


CITY TRANSIT. 

Flectric Railways.—New lines or extensions of exist- 
ing systems are reported as probable in the following 
places: Bryan, Tex.; Dallas, Tex., address the Consoli- 
dated Street Railway Co.; Philadelphia, Pa., address the 
‘Traction Cc.; Rockford, Il).; Woburn, Mass., address the 
East Middlesex Street R. R.; Little Rock, Ark., address 
the Capitol Street Ry.; Charlottesville, Va., address the 
Charlottesville & University Street Ry.; Dawson, Pa., 
address Col. A. J. Hill; Gloucester, Mass, address the 
Gloucester Street Ry.; Buena Vista, Colo., address the 
Buena Vista Electric Light Co.; North Adams, Maas.; 
Bristol, Tenn., address the Briatol Street Car Co.; St. 
Paul, Miun., address the Wage-earners’ Co-operative 
Home Association; Milwaukee, Wis., address Col. 
Chas. Pfister; Brownwood, Tex., address C. Vincent. 
Harlem, Ill,; Ann Arbor, Mich., address the Ann 
Arbor Electric Street Ry.; Peoria, [il.; Cumberland, Md., 
address the Cumberland Street Railway Co.; Norristown, 
Pa., address the Norristown Traction Co.; Bryan, Tex ; 
New Albany, Ind.; Waterloo, Ia.; Fitchburg, Mass., ad- 
dress M. D. Haws; Stockton Springs. Me., address N. F. 
Houston. 

Worcester, Mass,—The directors of the Worcester, 
Spencer & Leicester Ry. have applied fur a charter and 
will be ready soon to let contracts. 

New York, N. Y.—Reed & McKibbin, 32 Liberty St.. 
are engaged on plans for 17 miles of street railway. 

Lockport, N, Y.—It is reported that nearly all the right 
of way for the new road to Niagara Falls has been ob- 
tained. If the line is built it will be one of the longest 
electric railways yet constructed, since the route as pro- 
posed is over 80 miles long. 

Harrisburg, Pa.—The City Passenger Ry., operating 
5 miles of horse railway, has been leased tothe East Har- 
risburg Passenger Ry., which will introduce electricity. 

Asheville, N. C.—L. Williams and F. Reynolds have 
applied for a charter to build an electric railway from this 
place via Chimney Rock to Rutherfor iton. 

Columbia, 8. C.—The Columbus Electric Street & 
Suburban Ry. will, it is reported, purchase the lines of the 
Columbia Sireet Ry. and operate them by electricity. 

Chattahoochee, Ga.—The Chattahoochee Land Co. will, 
t is said, build a 4 mile road to Atlanta. 


Paraguay. 
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Anderson, Ind,—It is reported that a Buffalo syndicate 
has bought the street railway in this city and will intro- 
duce electricity. 

Muskegon, Mich,—J. A. Hart, of Manistee, will pos- 
sibly construct an electric railway from this town to Oak 
Hill. 


Siour City, Ia.—The power-house and part of the 
rolling stock of the City Railway Co. was burned on March 
4. The loss is estimated at $75,000. 

Spokane Falls, Wash.—Ivis reported that the Spo- 
kane & University Heights Street Railway Co., recently 
incorporated, will construct and operate a 5-mile elec‘ric 
railway. 


Horse Railways.—New lines or extensions of existing 
systems are reported as probable in the following places: 
Talladega, Ala., address the Alabama Iron, Land & Fur- 
nace Co.; Martinsburg, W. Va.; Baltimore, Md., address 
the North Baltimore Passenger Kailway Co.; Flushing, 
N. Y., address the Flushing & College Point Street Rail- 
way Co.; Salem, Va., address A. M. Bowm in, Plainview, 
Tex. 

Bujfalo, N. Y.—\tis reported that surveys are being 
made for a street railway to Seneca, The estimated cost 
of the line is $80,000. 

Centralia, Ill.—Surveyors are now laying out the 
jines of the street railway, and work will begin, it is re- 
ported, as soon as the weather permits. 

Dummy Railways, Pensacola, Fla,—The Pensacola 
Street Car Co. has been reorganized with T. C. Watson as 
Secretary. Itis reported that a number of new lines will 
be constructed and operatea by steam motors. 

Memphis, Tenn.—It is reported that the East End 
Railway Co. will extend its track and replace its 35-lb. 
rail by rails weighing 50 lbs. per yd. 

New Companies. —Spokane & University Heights Street 
Railway Co., Spokane Falls, Wash,; A. V. Garrat, 
President, and L. B. Cornell, Secretary. Harding Elec- 
tric Railway Co., Atlantic, Ia.; capital stock, $1,000,000, 
Lineoln, ll., Electric Street Railway Co.; capital 
stock, $55,000,000; incorporators, E. D. Blinn, A. Quis- 
enberry, J. F. Mundy. West End Railway Co., Charles 
ton, 8. C.; capital stock, $250,000; G. B, Edwards, Presi- 
dent, and K. S. Tupper, Secretary. Indianapolis & 
Greenwood lailway Co., Indianapolis, Ind.; capital 
stock, $150,000; incorporators, J. T. Polk, G. Johnson, M- 
Howland and others. Citizens’ Rapid Transit Co., Chi. 
cago, IIL; capital stock, $6,000,000; incorporators, C. 
Wailer, P. George, F. Francis, L. C. Ehle. Centralia & 
Central City Street Railway Co., Centralia, IIL; capital 
stock, $10,000; incorporators, A. Dunker, G. E. Eis, G. P. 
Duncan and others, 


HIGHWAYS. 
Maryland,.—The York Road turnpike near Baltimore 
is reported to be in bad condition, and the Yor Road Ry. 


Co, will be called upon to improve it. At a meeting of 
farmers at Tenby's, Carroll Co., a committee was ap- 
pointed to request the county commissioners to assist in 
macadamizing Washington road for 4 or 5 miles where the 
traflic is heaviest. 

New York.—A macadamized road between New York, 
N. Y., and Boston, Mass., is projected, and a committee 
recently visited Bridgeport, Conn., and went over the 
ground in that district. The road will be the main high- 
way running from New York as faras Fairfield, where 
a new road will be cut through to Bridgeport, continuing 
along the old “ King’s Highway ” or Boston road, as 
far as Newport, thence tacding a shore road to Boston. It 
is stated that at an early date delegates from each city 
through which the road will run will meet in New York. 
Committees from the three states will then be appointed, 
and a petition sent to the Legislature of each state, ask- 
ing for appropriations to construct the road. 

Ohio.—The Bellevue & Dayton Improvement Co. has 
been incorporated by James L. Anspaugh, Charles Barnes, 
J. RK. Harms, T. F. Beyland, Herbert Winter, Adam 
Swyrl, George P. Quiggins and C. W. Nagel, to encourage, 
promote, and by subscriptions and donations, establish a 
connecting roadway, 40 ft, wide, from Newport to Belle- 
vue, above high water, The capital stock is $20,000. 

Pennsylvania.—A committee appointed at Doylestown 
to consider the road laws now before the Legislature have 
passed resolutions to the effect that they are opposed to 
the bills, as they create too many offices, and the money 
received by each district would be so small as to be prac- 
ticaliy valueless; they are in favor of macadamized roads 
only so far as corporate companies can be formed whoare 
willing to construct them with the aid of state appropria- 
tions, and thereafter take care of them. They consider 
that the most practical and feasible method would be for 
the state to appropriate not less than $500 per mile to each 
and every corporate company that would agree tv con- 
struct a macadamized road or turnpike and thereafter 
keep it in repair, the said company to refund all money 
accruing from tolls amounting to over 5s Of the capital 
stock, after paying all necessary exp: nses for maintaining 
the road to the township or townships through which it 
passes for road improvement. The Berks Co, Agricultural 
Society has endorsed the road commission bill. 

Massachusetts.— Mr. Carpenter, of Foxboro, has sug- 
gested that the state should build state roads between 
the important cities, and there will bea hearing March 


17 before the Committee on Roadsand Bridges. The plan 
is to have the state appropriate a large sum each year, 
meeting the same by bonds, to be expended under state 
engineers, on an improved system of highways. First 
the center of the road would be excavated, and a drain 
laid at the bottom; then it would be filled in, sloping tow- 
afd the center, as to insure perfect drainage, and a con- 
sequently perfect roadbed at all seasons. Not only 
does this plan furnish superior roadbeds for the 
most used highways, but it incites the towns to improve 
their adjoining roads. By having the state advance the 
funds, instead of the towns, the cost of the improvement 
could be saved in a comparatively short term of years. 


BRIDGES, TUNNELS AND CANALS. 


Bridges.—Canada.—-The Royal Bridge & Iron Co., of 
Montreal, is applying to the Dominion Parliament for g 
charter for the manufacture and construction of iron, 
steel and uther bridges. The amount of the capital stock 
of the company will be $30,000. 

Waterford, Vt.—An iron bridge will be built over the 
Connecticut River at this place. 

District of Columbia,--Congress has appropriated 
$60,000 for the construction of an iron bridge across the 
Eastern Branch at Benning’s road. 

Allegheny, Pa.—Pians for a bridge at Herr’s Island 
have just been completed by City Engineer Ehlers. The 
plans call fur a bridge to be built over the Pitisburg & 
Western and West Penn R. R. tracks, and to exten? 
from Ohio street to the island. It isnot yet known whether 
the railroad companies will pay part of the cost of con- 
struction or not. The exact cost of the structure is not 
yet known, but it will cost approximately $90,000. The 
heaviest cost will be in the filling in of the approaches. 

Knoxville, Tenn.—The Cherokee Land Co. will let 
contracts for the iron bridge across the Tennessee River 
in about two months. R. A. McConnell, Secretary. 

Little Rock, Ark,—Bids are called for by Hon. Jacob 
Erb, County Judge of Pulaski County, Ark., for a free 
bridge to be constructed across the Arkansas River at this 
point. 

Palestine, Tex .—The International & Great Northern 
Ry. will build a bridge across the Neches River. 15 niles 
north of this place. 

Longwood, Tex,—A bridge will be built over the Sa- 
bine River by the International & Great Northern Ry. 

Oregon.—The Oregon Legislature has passed bills re_ 
lating to bridge-work in that state, as follows: 


Bridge at Sellwood.—-The Sellwood Bridge Co. is author- 
ized to build a bridge across the Willamette at that city 
with a draw not less than 110 ft. in the clear, and sai 
bridge must be open for traffic Jan. 1, 1893 Columbia 
Co.—Columbia Co, is authorized to construct and main- 
tain bridges across the Clatskanie and Beaver Rivers, on 
the line of the county road between Clatskanie and May- 
ger’s Landing, on the Columbia. These bridges shall be 
so built as not to interfere with navigation on said 
rivers. Albany & Astona R. R.—This company. is 
authorized to build a drawbridge across the Wil- 
amette River, between Benton and Linn counties. Work 
must be begun within two years, and $10,000 be expended 
within the year following. Free Bridge at Albany.—The 
city of Albany and the counties of Linn and Benton, or 
either of them, are authorized to build a bridge across 
the Willamette, which shall be free to all persons and 
vehicles. The Coos Bay, Roseburg & Eastern Ry. and 
Navigation Co. is authorized to build a bridge across 
Coal Bank slough in Coos Co. Across Young s Bay.—The 
Astoria, Seashore & Eastern R. R. Co. is authorized to 
construct bridges across Young’s Bay and Lewis and 
Clarke River in Clatsop Co. 


San Francisco, Cal.—The following bids were opened 
by Colonel Mendell, U. S. Engineer Office, Feb. 28. 


For 315 ft. draw span and two 34-ft. approaches, two 
6-ft. sidewalks, capacity 80 lbs. per sq. ft., and 25 ft. clear 
roadway, capacity 60 Ibs. per sq. ft. Floor system to 
earry in addition a 15-ton road roller. Bids to inc!ude 
granite copings for all piers and abutments, concrete for 
approach abutments, and to state price for hand and for 
steam power. 


Hand Steam 

Company. Power. Power. 

King Iron Bridge Co., Cleveland, Ohio... $31,260 33,060 

Pacific kolling Mill Co., San Francisco... 32,640 34,290 

San Francisco Bridge Co..........-.-...+ 32,867 33,867 
California Bridge Co ..............0s.0005- 36,990 

Wrought Iron Bridge Co., Canton, Ohio. 35,360 38,360 

Pacific Bridge Co., San Francisco........ 2,300 46,290 

Bay City Iron Works, San Francisco.... 49,778 54,278 


Berlin Lron Bridge Co., East Berlin, Ct... 


WATER-WORKS. 
NEW ENGLAND. 

Belfast, Me.—The Legislature has authorized the Bel- 
fast Water Co. to extend its mains to supply Northport. 

Rutland, Vt.--Chappell & Burke are preparing plans 
for a new 5,000,000-gall. reservoir and a 12-in. supply main; 
estimated cost, $50,000 to $75,000. J. M. Davis is Superin- 
tendent. 

Munchester, Mass.--S. Knight informs us that it is 
expected that an act will soon be given, permitting the 
construction of works. P. M. Blake has made a report 
on the proposed works. 

Somerville, Mass.--The Council has ordered the issu- 
ance of $60,000 of water loan extension bunds. 

Providence, R,. I.—An effort is being made to secure 
an amendment toa recent act incorporating the Paw- 
tuxet Valley Machine Co., changing the name to the 
American Water-W orks Co., authorizing a capital stock 
of $15.000,000, and the owning, constructing and operating 
of water-works, with power to acquire, manage and con- 


53,784 59,003 





vey real estate, and to own, deal in, and guarantee the 
stock and obligations of other corporations. The incorpo- 
rators named are Enos Lapham, Centreville; Richard 
Thornley, C. C. Gray, E. H. Wilson. It is stated that the 
cowpany proposes to supply villages in the Pawtuxet 
Valley; also that it aims to secure control of the water 
rights of the western part of the State. The bill has 
passed the Senate, but it is thought that it will be killed 
in the House. 


MIDOLE. 

Holland, N. ¥.—C. A. Button, Secretary, informs us 
that W. B. Jackson is President and A. Cutler is 
Treasurer of the Holland Water-Works Co. Nothing 
definite has yet been done toward construction. 

Lockport, N. Y.-F, N. Trevor, Chairman, informs us 
that a committee is investigating the question of obtain- 
ing an additional supply. Extensive improvements will 
depend upon the report. 

Mechanicsville, N. ¥.—Regarding the report that 
works are to be built here, N. W. Kelso, Town Clerk, in- 
forms us that nothing definite has yet been done. 

Rochester, N. ¥.—A company, of which T. B. Moore 
is secretary, has offered to furnish the city with a daily 
supply of 3,000,000 galls. at 3 cents per 1,000galls., from 
a small lake near Bushnell’s Basin, about 11 miles south- 
east of Rochester, or it will sell the lake to the city. The 
company estimates that it can deliver water to Mt. Hope 
Reservoir for 3 cents per 1,000 galls. 

Rockville Centre, N. Y¥.--This Long Island village is 
discussing works. There is talk, merely, of organizing a 
local company with a capital stock of $25,000. W. M. 
Hawkins, J. T. Davis and others have been appointed as 
an investigating committee. 

Homestead, Pa.--M. P. Schooley, Borough Clerk, has 
sent the following: 


Jacob Schinneller, Pittsburg. is preparing plans for 
works, and separate bids will svon be wanted for pumping 
engines, mains and reservoirs. Direct pressure will be 
used, the — going toa reservoir. It is expected that 
the works will be completed by fall. 


Montrose, Pa.--It is reported that F. S. Pecke, Water- 
town, N. Y., has received a franchise for works, water to 
be pumped from a lake toa steel tower. W. L. Cox in- 
forms us that M. J. Drummond, 192 Broadway, is Presi- 
dent of the company; that water will be pumped toa 
stand-pipe from a lake 144 miles distant; that the works 
will probably cost $40,000, and that construction will be 
started April 15. 

New Castle, Pa.—The company has offered to sell its 
works to the city for $200,000, or to build a new reservoir 
on Walnut Hill, within the city, provided a new schedule 
of rates running 10 years will be agreed to. 

Steelton, Pa.—James Gamble, 68 Wall St., New York, 
informs us that he and associates have bought the 
franchise for works here, and will at once begin opera- 
tions. Water will be pumped toa reservoir. Population, 
9,200. 

SOUTHERN, 

Radford, Va.—Arthur Roberts, Town Clerk, informs 
us that the town will putin works during the coming 
summer, providing it can sell $13,000 of bonds. Correspond- 
ence regarding the latter is desired. 

Wathalla, 8, C.—The Norman-Carroll Co, has been in- 
corporated to put in water-works and electric lights and 
to develop mines; capital, $10,000. 

Savannah, Ga.—T.T. Johnson will make plans for a 
new pumping station and. machinery. E. F. Joyce has 
been awarded the contract for a 12-in. artesian well. The 
appropriation available for new works is $60,000. 

Tallapoosa, Ga.--The Tallapoosa Water Co. put works 
in operation Feb. 19. Woltman, Keith & Co., 11 Wall St., 
New York, were Contractors. The supply is pumped toa 
stand-pipe and direct. There are 44% miles of mains. 

Fernandina, Fla.--The extension of the works into 
the northern part of the town is under consideration. 

East Lake, Ala.--The East Lake Water & Electric Co. 
proposes to build works. 

Greenville, Tenn.—Authority to issue bonds for works 
has been asked. 

Stanford and Rowland, Ky.--The Stanford Water- 
Works Co. has been incorporated by J. F. Peyton, of 
Knoxville, J. S. Hughes, C. F. Sturtevant, and others, 
to construct water-works, gas or electric light works, and 
to manufacture ice; capital stock, $75,000, 

NORTH CENTRAL. 

Fernbank, O.—The Ohio Water & Light Co. has been 
incorporated; capital, $5,000. 

Nelsonville, O.—A bill has passed the House auth r- 
izing the issuance of $60,000 water bonds. 

Sandusky, O.- Bids will be received by the city until 
March 21 for $100,000 5s refunding water bonds. The bonds 
will fall due in lots of $10,000 until all are redeemed, the 
first lot falling due 5 years from date of issue, April 15 
next. . 

Tiffin, O.—Improvements to the works are to be made. 

Toledo, O.—J.D. Cook, Consulting Engineer, and D. 
Segur, Secretary of Water-Works Trustees, inform us that 
bids will be received until April 2 for a 15,000,000-gall. 
pumping engine, to lift water from the Maumee Ri-er to 
an altitude of 200 ft. for ordinary, and 260 ft. to a stand- 
pipe, for fire service. The duty must be not less than 110, - 
000,000 ft. lbs. when under 200 ft. head. Specifications can 
be had on application after Merch 6. 


; 
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Zanesville, O.—Farson, Leach & Co., Chicago, were the 
highest bidders for $50,000 water bonds, recently offered. 
Their bid was $1.0144. 

Franklin, Ind.—The Franklin Water, Light & Power 
Co. informs us that they wish quotations on cast-iron 
pipe. Their system will include 7 miles of 10 to4-in. 
mains. 

Menominee, Mich.—A. H. Howland, Boston, Mass. 
Treasurer of the Menoninee Water Co., informs us that 
the company contemplates quite an increase to the works, 
but nothing has yet been authorized. 

West Bay City. Mich.—The Council has voted $25,000 
of bonds for improving and extending the works. A 
popular vote will be taken on the question at the spring 
election. 

Chicago, Iil.—The specifications for the two 12,000,000 
gall. pumping engines, for which bids are asked in 
our advertising columns, provide that all bids must be 
accompanied by drawings; that the engines must work 
either conjointly or independently, and that they must 
develop a duty of not less than 190,000,000 ft. Ibs. for each 
100 lbs. of coal consumed. Plans and estimates are being 
prepared for water supply and sewerage for the Colum- 
bian Exposition by W. 8S. MacHarg, of Chicago. 

Harlem, Ill.—E. A. Cummings & Co., Chicago, have 
offered to donate to the village a lot 80 « 160 ft., as a site 
for a water-works and electric light station. 

Marshfield, Wis.—Moffett, Hodgkins & Clarke, Syra- 
cuse. N. Y., have proposed to put in 5 miles of mains 
and 75 hydrants, the latter at an annual rental of $4,000. 
The supply will be from the Yellow River or artesian 
wells. 

NORTHWESTERN. 

Tekamah, Neb.—E. B. Atkinson, City Clerk, informs 
us that $13,000 of water bonds have been voted, the vote 
standing 159 to 36. 

Evanston, Wyo.—lt is reported that a domestic supply 
will be furnished the city from the proposed ditch of the 
Bear River and Yellow Creek Irrigation & Land Co., 
mentioned more fully below, under Irrigation. 

SOUTHWESTERN. 

Columbia, Mo,—Bonds tothe amount of $45,000 were 
recently voted for water-works and electric lights. An 
unsuccessful attempt has just been made to abtain an in- 
junction preventing construction. 

Tyler, Tex —B. W. Rowland, Secretary, informs us 
that the company intends to builda dam and storage 
reservoir. A supply main 344 miles long is being laid, 
and an additional stand-pipe will be built. All the im- 
por‘ant contracts have been let. 

PACIFIC. 

Dayton, Wash,—J. H. Day, Chairman Fire and Water 
Committee, informs us that the people have voted, 8 tol, 
to bond the town for $75,000 for water-works. 

Forest Grove, Ore,.--The Forest Grove & Gales Creek 
Flume Co. has been incorporated; capital, $100,000. 

Independence, Ore.--A mile of mains and 10 new hy- 
drants are under consideration. 

Portland, Ore,--Superintendent T. W. Smith estimates 
that 1,470 tons of pipe will be needed for the city distribu. 
tion in i891. 

Santa Monica, Cal.--The trustees have appointed a 
committee to investigate the question of a water supply. 
Rustic Cafion has been mentioned as a source. T. A. Lewis 
is one of the committee. 

Salt Lake City, Utah.—The contracts for the Parley’s 
Cafion brick conduit have been awarded as follows: Con- 
duit proper, Du Bois & Williams, for $84,384; grading, 
Hobson & Wilkinson, $25,250; total, $109,634. The bids, as 
advertised in the ENGINEERING NEws, were for a 36-in. 
brick conduit, 6 miles long. 


ARTESIAN WELLS. 

Guyton, Ga.—lt is reported that the Messrs. Cubbedge 
have awarded a contract fora well ‘o the Savannah 
Plumbing Co. 

Aurora, 1lt.—The Board of Public Works has been 
authorized to spend $3,000 for experimental artesian wells. 
lt is stated that the present water supply is very objec- 
tionable. 

Beeville, Tex.—A. R. Smalley, Houston, has received 
the contract for a wellto yield 100,000 galls. daily; price 
$3,000. The money has been raised by subscriptions. 

Taylor, Tex.—It is reported that a well will be sunk by 
Burkett & Murphy. 

Terrell, Tex.—An increased water supply from wells or 
otherwise is desired. Two wells are already in operation. 
Victor Reinhardt is superintendent. 


IRRIGATION. 

Kendall, Kan.—The Kendall Irrigation & Manufac- 
turing Co. has been incorporated ; capital, $10 000. 

Tribune, Kan,—The Greeley County Irrigation Water 
Co. has been incorporated; capital, $5,00. 

Cheyenne, Wyo.—The Laramie & Scott’s Bluff Water 
and Power Co. has been incorporated; capital, $3,000,000. 
The company proposes to irrigate 400,000 acres of land 
located in fise counties by means of a ditch 200 ft. wide 
and 150 miles long, tapping the North Platte River in 
Laramie Co. 

Evanston, Wyo.—The Bear River and Yellow Creek 
Irrigation & Land Co. has been incorporated by William 
Hinton, Harvey Booth and Anthony Qinn, all of Evans- 
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ton; capital, $30,000. The project is further described by 
a press dispatch, as follows: 


The ditch will begin at a point in the southwest corner 
of Wyoming. near the source of Bear River, thence about 
seven-eighths of a mile down Bear River, thence into 
Utah, until Yellow Creek is reached, thence down the 
main branch of Yellow Creek in Utah to Bear River, near 
Evanston. The starting point is 20 miles south of Evans- 
ton. The water will be taken from Bear River, and will 
water 50,000 acres of arid lands. The ditch will be 20 ft. 
wide and 5 ft. deep. Work will be commenced as soon as 
the weather will allow. 


San Angelo, Tex.—TheSan Angelo Irrigating & Power 
Co. has been incorporated; capital, $10,000. 

Montrose, Col.—The McDowell Ditch Irrigating Co. 
has been incorporated; capital, $5,000. 

Las Vegas, N. M.—The Puerta De Luna Ditch & Colon- 
ization Co. has been incorporated, with Charles lfeld, 
Max Nordhaus, W. J. Mills and others as directors; capi- 
tal stock, $25,000. 

SEWERAGE AND MUNICIPAL. 

Sewers.— Boston, Mass.—The Attorney General, on 
behalf of the Metropolitan Sewerage Commissioners, has 
asked in the Superior Court for the appointment under 
the act of 1889 of 3 comnissioners to determine the amount 
to be assessed on each of the citiesand towns interested in 
the system of metropolitan drainage. It was supposed 
that there would be no objection to application, but the 
city of Somerville and the towns of Winchester, Everett 
and Stoneham appeared in opposition, on the ground that 
the act creating the metropolitan commission is uncon- 
stitutional. During the year 14,845 ft. of intercepting 
sewer have been built. To complete the improved sewer- 
age system as,proposed, including sections Nos. 6, 7, 8, 9, 
and 11 of the Dorchester intercepting sewer, the sewer 
from Squantum to Moon Island, the sea wall at Moon 
Island and the pumping station at the east shaft of the 
Dorehester Bay tunnel will require $350,000. 

Newport, R. I.—It is proposed to issue bonds for 
$70,000 for the construction of sewers and streets. 

Newark, N. J.—A bill has been passed to authorize 
the formation of a Board of Public Works, to have 
charge of sewers, streets and other public works, 

East Orange, N. J.—The total length of the sewerage 
system is about 28 miles. the extensions during the year 
amounting to 6,577 ft. There were 296 house connections 
made during the year, making the total number 1,184. 
There had only been 6 complaints of stoppage, and all but 
one had been occasioned by the carelessness of the occu- 
pants of the houses. Several improvements had been 
made in the system. 

Orange, N. J.--An ordinance providing for a system 
of sewerage has been introduced into the City Council. 
The work is estimated to cost over $800,000, including the 
intercepting sewer, which will be 8 miles long from the 
city line to the Passaic River near Belleville. The outlet 
will be near the intake of the Jersey City water-works, 
but fa system will be introduced which will retain the 
sewage while the tide is flowing up the river and allow it 
to empty when the tide begins to recede. 

Montclair, N. J.—At a meeting of the township on 
March 5 a resolution was adopted providing for, under the 
judgment of the town committee, an equitable arrange- 
ment to be made by codperating with the city of Orange 
or any of the towns of Essex Co., which will ensure to 
Montclair a good system of sewerage which can be built 
within the legal requirements regulating the expendi- 
tures of towns for such purposes. The town committee 
was requested to call a meeting of the voters to act 
upon the proposed plan of codperation. 

Sharpsburg, Pa.—Plans for a system of sewerage 
have been prepared by Wilkins & Davidson, who recom- 
mend the separate system, They will be of brick, 544 x 
7 ft., and 36 ins. diameter, and of terra-cotta pipes 10to 
24 ins. diameter. The cost is estimated at $75,000. 

Washington, D. C.—An appropriation of $75,000 has 
been provided for sewers. 

Salem, Va.—A report on a sewerage system has been 
prepared by Mr. L. Chandler, City Engineer. For District 
No. 1 it recommends 18-in. terra-cotta pipes for the main 
sewer, 12-in. for branches, 8-in. for laterals, and 6-in. for 
house connections. 

Knoxville, Tenn.—The city has been authorized to 
issue bonds for $500,000 for sewers and Other public im- 
provements, 

Wilmington, N. C.—The vote on the question of issu- 
ing sewerage and improvement bonds will be voted upon 
March 26. 

Atlanta, Ga,.—The sewerage system is to be extended, 
requiring dbout 25,000 ft. of sewer pipe. 

Hamitton Co., O.—The Ohio Senate has passed a bill 
authorizing the Hamilton Co. villages in the Mill Creek 
Valley tojoir in the construction of a main trunk sewer 
system. The bill provides for the appointment by the 
Probate Court of Hamilton Co., upon the application of 4 
or more of these villages, through ordinances passed by 
the village councils, of a commission for the construction 
of a sewerage system for joint use. The cost is not to ex- 
ceed $150,000, to be borne by the villages according to their 
population. The levy for the fund to redeem the bonds is 
not to exceed 14 mill per annum. 

Cleveland, O.—Sewerage and street paving bonds will 
be issued to the amount of $310,000. 

Nelson, O.—It is proposed to issue bonds for $20,000 for 


sewers. 
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Chicago, Itl.—Plans for the sewerage for the World's 
Fair are being prepared by Mr. Wm. S. MacHarg. 

Winnetka, Iil — lans for a sewerage system have 
been prepared oy Mr. Wm. S. MacHarg. 

Denver, Col —The Delgany St. sewer will be built by 
J.E Riley & Co., at a cost not to exceed the engineer's 
estimate of $196,039. The contract was originally 
awarded to this firm, but for a smaller size of sewer than 
is now to be built. 

Seattle, Wash,—A proposition has been made to estab 
lish assessment districts for sewers as for street work, 
and to place the cost directly upon the property benefited” 

Vietoria, B. C.—Work on the first 30 miles of the sew- 
erage system will be commenced this month. The separ- 
ate system has been adopted, with flush tanks, and the 
Sh »ne ejectors. The sewage will be discharged into the 
Straits of Fuca, about 24% miles from the entrance to the 
harbor. 

Streets —Boston, Mass.—The cost of the proposed 
extension of Boylston St. to Brookiine Ave. is estimated 
at $45,000. 

Newark, N. J.-—The Finance Committee has been 
asked to take steps toward the issue of bonds to pay for 
street paving. About $740,000 worth of work has been 
projected. 

Montgomery, Ala.—The city has issued paving bonds, 
and will let contracts for Belgian and granite block pav- 
ing. 

Cinecinnati,—The Board of Public Affairs propose the 
following street work : Granite, improvements ordered, 
$535,192; petitioned for, $306,000; suggested, $1,246,000. 
Asphalt, improvements ordered, $277,815; petitioned ,for 
$230,400; suggested, $242,000. Total, $2,837,407. 

Piqua, O.—It is proposed to issue $15,000 in bonds for 
street work. 

Hamilton, O,—The city proposes to issue street im- 
provement bonds for $15,000. 

Detroit, Mich.—Contracts for stone, brick and wood 
paving, Berea and Medina stone curbing have been 
awarded by the Board of Public Works. 

Evanston, IU.—The Street Committee have reported in 
favor of the adoption of a comprehensive system of street 
improvements, 

Duluth, Minn,—Several contracts for street work and 
sewers have been awarded by the Board of Public Works. 

Beatrice, Neb,—The $42,000 paving and curbing bonds 
have been sold to Parson, Leach & Co., of New York, at 
par. 


Lighting.—Troy, N. ¥.—The Contracting Board has 
awarded the contract for gas lighting for streets and 
public buildings tothe Troy Gas Co. at % cts. per street 
lamp per night, and $1.50 per 1,000 cu. ft. for the public 
offices. 


Garbage Burning —The City Council of Savannah, 
Ga., has accepted the two Engle cremators built by the 
Engle Sanitary & Cremation Co. An Engle cremator has 
been ordered for the McPherson barracks at Atlanta, Ga., 
and a proposition has been made to put one in at Colum- 
bus, Ga. Garbage cremation is also under consideration 
at Victoria, B. C. 

ELECTRICAL. 

Electric Light.—New plants or extentions of existing 
lines are reported as probable in the following places : 
Methuen, Mass., address the Lawrence Gas Co, Law- 
rence, Mass.; Cuero, Tex., address G. Jaeger; Chester, 
S. C., address P. Hemphill; Roanoke, Va., address G. S. 
Colgate; Versailles, Ky.; Anderson, 8. C., address W. C. 
Whitner; Plymouth, Ind., address Stevens & Lauer; Va- 
caville, Cal.; South Manchester, Conn.; Middletown, 
N. Y., address the Casino; Quincy. Ill., address Weems 
Bros. ; Thompsonville, Conn.; Traverse City, Mich.; Lud- 
ington, Mich ; East Orange, N. J.; Marcellus, Mich., ad- 
dress J. W. Hoffman; Clarksdale, Miss.; Vergennes, Vt.; 
Royersford, Pa., address Y.C. Freed; Mayville, N.Y., ad 
dress L. Bixby; Nashville, Tenn.; Elkin, N.C., address T. 
J. Lillard; Hyde Park, Mass.; Santa Fe, N. Mex.; Cam- 
bridge, O.; Alton, Iil.; Cuyahoga Falls, 0.; Aiken, 8S. C., 
address G. Gardner, Washington, D.C.; Puyallur, Wash.: 
Fort Payne, Ala., address the Fort Payne Coal & Iron 
Iron Co.; Baton Rouge, La., address the Citizens’ Electric 
Light Co.; Key West, Fla., address the Key West Gas & 
Electric Light Co.; Ocala, Fla., address the Ocala Light & 
Power Co.; Brownwood, Tex. 

Springjield, Vt.—The Village Trustees have contract- 
ed with the Springfield Electric Co. for 2,000 c. p. lights 
at $60 per light-year. 

Allegheny City, Pa.—The Common Council has au 
thorized the issue of $160,000 of electric-light bonds. 

Washington, D. C.—The District Commissioners have 
granted permission tothe U. 8S. Electric Lighting Co. to 
lay about five miles of underground conduits. 

Indianapolis, Ind.—The following bid for street light- 
ing was recently received by the City Council from the 
Electric Mfg. Co., of Chicago; prices are per lamp year on 
a 5-year contract: 


No. of lamps.............. 400 500 600 700 = 800 
All-night schedule......... $104 $102 $100 = 898 $96 
I > as acithake oF 92 9 5s 86 


Selbina, Ill.—The Thomson-Houston Co. has offered 
to install for the town a %-are light (1,200c. p.) plant, 
with buildings, engines and appurtenances complete, for 
$4,795. 
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Berlin, Wis.--The City Council has contracted with 
the Berlin Electric Light Co. for 20 arc lights of 2,000 c. p., 
for 2 years, at $7 per lamp-month. 

Tacoma, Wash.—It is reported that the new station in 
this city is to have a capacity of 2,500 arc and 5,000 incan 
descent lights, 

New Companies.—Medina, N. Y., Electric Co.; cap’ 
ital stock, $20,000; incorporators, C. T. Moffett, H. C. 
Hodgkins, K. J. O'Donnell. ——Electrical Expert Co., Chi- 
cago, Ill.; capital stock, $25,000; incorporators, H. M, 
Wolf, F. G. O'Connell, A. A. Bliss.-— Continental Electric 
Construction Co,, Chicago. Il.; capital stock, $250,000; 
incorporators, W. F. Orrell, O. J. Wheat, L. C. Orrell. 
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—Gouhegan Electric Light & Power Co., Milford, 
N.°  H.; capital stock, $60.000; T. P. Dresser, Presi- 
dent, and G. A. Beatty, Secretary. — Midland Elec- 
tric Co., Denver, Colo.; capital stock, $150,000.—— 
Railway Electric & Auto-Penumatic Signal Co., 
Jersey City, N. J.; capital stock, $500,000.-—-Athol Gas & 
Electric Co., Athol, Mass.; capital stock, $250,000; G, C- 
Moses, President, and J. H. Bickford, Secretary.-—Stand- 
ard Electric Co., Ch cago IIL; capital stock, $100,000; in- 
corporators, W. A. Conover, F. E. Charnley, F. M. 
Clucke.——Monterey, Cal., Light & Development Co, ; cap- 
ital stock, $25,000; incorporators, EK. Ingram, 8. H. Smith, 
D. R. Dodwick and others.——Commercial Electric 
Light & Power Co., Tacoma, Wash.; capital stock 
$250,000; W. B. Bushnell, President, and L. G. 
Bigelow, Secretary.——Osage, Ta., Electric Light 
Heat & Power Co.; capital stock, $15,000.—-Weellwood, N, 
J., Eleetric Co.; capital stock, $40.000. --Lethbridge Water 
Works & Electric Light Co., Lethbridge, Alberta, N. W. 
T.; capital stock, $100,000; E. I. Galt, Secretary, and C. C, 
McCaul, Secretary.—-Salem, Va., Electric Light Co.; cap- 
ital stock, $100,000; W. M. Nelson, President, and G. L. 
Coigate, Secretary.——Keeseville, N. Y., Electric Light & 
Power Co.; capital stock, $40,000; incorporators, W. D. 
Rich, H. R. Gardner, H, C. Hill, 


CONTRACTING. 


Street Work —Vewark, N. J.—The contract for 
square trap block paving on Passaic St. has been awarded 
to M. Shanley at $1.65 per sq. yd. for paving and 30 cts. for 
crosswalks. 

Braddock, Pa.—The following proposals for brick 
paving have been received by Mr. Wm. Howat, Borough 
Engineer: Keeling, Ridge & Co., $1.65 persq. yd.; F. P. 
Sawders, $1.66; J. H. McQuade, $1.83; J. P. Shaw, $1.85; 
Chas. Ott, $1.99; McPoland & Graham, $2.03; T. M. Scan- 
lon, $2.10. The paving is to be of vitrified fire brick 9x4 
x 2% ins., laid on edge and grouted with hot pitch and 
sand. The foundation will be a bed of 2 to 2% in. broken 
stone 7 ins. deep, upon which will be a 3-in. bed of clean 
sand. 


Levees.—The New Orleans Levee Board has awarded 
the contract for earthwork on the Upper Protection and 
Dublin Ave. levees to Louis Uouque at 19% cts, per cu. yd 

Ditch.--The contract for the dredging work of the Wa- 
bash Joint ditch in Mercer Co., O., has been awarded to 
W. E. Morris, of Dayton, O., at $21,051, about $5,000 
less than the estimate. The remainder of the work was 
let to local bidders at about two-thirds of the estimate. 
Mr. J. M. De Ford, County Surveyor, of Celina, O., is the 
Engineer. 


Dredging.—“ontracts were awarded March 10 as fol- 
lows by Capt. Casey, U. 8. Engineer Office, New York, 
N.Y.: Passaic River below Newark, N. J., R. G. Packard, 
30 cts. per cu. yd.; above Newark, Richard Parrott, 35 cts. 
Channel between Staten Island «nd New Jersey, T. H. 
Benton. 26 cts. Arthur Kill, Atlantic Dretiging Co., 244 
ets. Elizabeth River, N. J., Richard Parrot, Scts. South 
River, N. J., E. M. Payn, 38% cts. Shoal Harbor and 


Compton’s Creek, Elijah Brainard, 24% cts. Matawan 
Creek, N. J., Atlantic Dredging Cv., 37% cts. Shrewsbury 
River, N. J., P. Sanford Ross, 35 cts. Canarsie Bay,N. Y., 
Klijah Brainard, 244 cts. 

Conduit.—Salt Lake City, Utah.—The following bids 
for the new brick and concrete conduit, 36 ins. diameter, to 
bring a water supply from Parley’s Creek, 6 miles distant, 
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have been received by the Board of Public Works. Mr. 
A. F, Doremus is the City Engineer, and in eharge of this 
work. The bidders are as follows: A, Hobson & Wilkin- 
son; B, Duval, Mills & Kirk; C, Simon Bamberger & Co.; 
D, Du Bois & Williams; FE, J.S. Morse; F, Harrigan & 
Kennelly; G, J. W. Sullivan. The contract for grading 
has been awarded to Hobson & Wilkinson, at $25,250, and 
the contract for masonry conduit to Du Bois & Williams, 
at $84,384, making a total approximate cost of $109,634. 
At certain points cast-iron, wrought-ron or wooden pipe 
may be substituted for the masonry. The total cost, in- 
cluding right of way, engineering, gate houses, etc., is es- 
mated not to exceed $130,000. 
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PROPOSALS OPEN. 

Bridges.—Little Rock, Ark.—Proposals, competitive 
plans and specifications for highway bridge across the 
Arkansas River at Main St., with footway and street 
railway. Masonry or metallic cylinder piers. Channel 
span 350 ft. c. to c. of piers, 50 ft. above high water. Iron 
trestle and masonry approach. Plate girder span overt 
the Missouri Pacific R. R. Roadway 22 ft. wide, with floor 
system for a double track electric railway on the roadway, 
and 2 sidewalks 5 {t. wide on brackets outside the trusses. 
Henry Goldmark, Consulting Engineer. Hon Jacob trb, 
County Judge. April 7. 

Bradford, Pa,—Iron highway bridge, 65 ft. clear span, 
16 ft. roadway, 2 sidewalks 6 ft. wide. Stone abutments 
with about 130 cu. yds. of masonry. The City Clerk, 
March 16 

City Work.—New York, N. ¥.—Regulating and grad- 
ing, curbing, flagging, crosswalks and granite block 
pavement. Commissioner of Street Improvements of 
23d and 24th Wards, 2,656 Third Ave., March 19. 

Cleveland, O.—Grading, Medina block paving and sew- 
ers. C,. G. Force, City Engineer. March 20 and 25. 
April 2. 

Norwood, O.— Grading, macadamizing, asphalt paving 
and gutters. D. 8S. Hosbrook, Engineer, Court House. 
March 21 and 28. 

Curbing — Holyoke, Mass.—About 10,000ft, of granite 
eurbing. M Connor, Chairman of Committee on Side- 
walks. April 1. 

Hydrants, Etc.—New York, N. Y.—Hydrants and 
boxes, stop cock boxes; iron lamp posts and lamps; fur- 
nishing and laying water mains. Department of Public 
Works, 31 Chambers St. March 18. 

Breakwater.— Buffalo, N. ¥.—Extending the break- 
water about 500 ft. Major Amos Stickney, U. S. Engineer 
Office. April 4. 

Pier.— New York, N. Y.—Extending pier 25 at North 
Moore St., North River. Docks Department, Pier A, 
North River. March 20. 

Boilers and Pipe. — Washington, D. C.— Boilers, 
water heaters and tanks; cast-iron, wrought iron and gal- 
vanized pipe, for Congressional Library building. Ber- 
nard R. Green, Superintendent and Engineer, 145 East 
Capitol St. April 2. 

Paving Blocks. — Springfield, Mass. — Furnishing 
granite paving blocks during 1891. W. L. Dickinson, 
Superintendent of Streets. March 18. 


MANUFACTURING AND TECHNICAL. 


Locomotives —The Baldwin Locomotive Works, of 
Philadelphia, Pa., have an order for two steam motors, 
weighing 56,000 lbs. each, for the Fountain City Ry., of 
Knoxville, Tenn. A narrow gage engine, weighing about 
10 tons, for a logging road, is wanted by F. A. Addington, 
of Avoca, N.Y. 

Cars.—The works of the Harvey Steel Car Co., at Har 
vey, IIL, are nearly completed, The Ensign Car Co., of 
Huntington, W. Va., has an ordcer for 1,000 freight cars 
for the Mexican International. The United States Roll 
ing Stock Co., ot Anniston, Ala., has an order for 20) 
freight cars for the Macon Construction Co. The Railroad 
Equipment Co., of St. Paul, Minn., has. leased cars and 
engines to the Chicago, St. Paul & Kansas City. The 
Pullman Palace Car Co., of Chicago, Ill., basa large 
order for sleeping cars for Australia. 


Car Doors.—Judge Colt is reported to have granted a 
temporary injunction against the Coburn Trolley Door 


Co., of Worcester, Mass., in. a suit for infringement 
brought by the Q. & C. Co., successor to the Dunham 
Mfg. Co. 


Railway Stations.—The Merchants’ Terminal Ry. 
Co., of St. Louis, Mo., has had plans prepared for a union 
station on North Broadway to cost $500,000. The Termina) 
Association also proposes to build a union station in St. 
Louis. The Baltimore Belt RK. R. Co. will build a centra! 
station at Baltimore, Md. The Philadelphia, Wilmington 
& Baltimore will build a new station at Havre de Grace, 
Md. Plans have been prepared by the Norfolk & Western 
for a union passenger and freight station at Norfolk, Va. 
to accommodate all roads using the belt line. The cost 
will be about $600,000. The contract for the Fort St. 
union station at Detroit, Mich., has been awarded to 
Henry George & Son, of Detroit. The station was illus. 
trated and described in ENGINEERING NEws, Jan. 31, 1891 


Rails.—The Bargion compound rail is being tried on 
the Southern Pacific. It is made at the Union Iron Works, 
of San Francisco, Cal. 


Public Buildings.—Plans for a court house and gaol to 
cost $12,000 for Warwick County are being prepared by Geo. 
C. Moser, of Norfolk, Va. At Stanton, Ky., a court house 
is to be erected at a cost of $13,000, and a gaol at a cost of 
$5,600. A jail is proposed at Piedmont, Ala. 


Road Roller.—Major Ginter, president of the Brook 
Turnpike Co., of Richmond, Va, has purchased an Avel- 
ing & Porter steam road roller for use on the roads be- 
longing to the company. 


Water Tube Boilers.—The Campbell & Zell Co., of 
Baltimore. Md., has orders for the Zell water tube boiler 
from the Hampton & Newport News Electric Ry., of 
Hampton, Va., and the Metropolitan Ry., of Washington, 
D.C. 


The Pittsburg Testing Laboratory has opened an 
office in the Rookery Building, Chicago. Mr. W. A. 
Aiken, M, Am. Soc. C. E., is in charge. An office has 
also been opened at Cleveland, O., in charge of James 
Ritchie. 


The Reading Rolling Mills Co., of Pottstown, Pa., 
recently rolled for Messrs. Cofrode & Saylor some angle 
irons, 4 x 4 X Win. and 123 ft. long, for bridge work. 


Companies.—Davis Coupling Equipment Co., of Al 
bany, N. Y., to manufacture automatic car couplers; in 
corporators, A. H. S. Davis, J. W. Husted and John W. 
Stokes; capital stock, $100,000. Schofield Mfg. Co., of 
Newark, N, J.; tomanufacture railway supplies; incor- 
porator:, A. J. Schofield, of Brooklyn, N. Y.; J. C. Beach, 
Bloomfield, N. J.; capital stock, $100,000. South Chicago 
Foundry Co.. of Chicago, Ill.; incorporators, L. Evans, 
Frederick Arndt and J. A. Prescott; capital stock, $50,000. 
Taylor Electric Signal Co., of Chicago, Ill. ; incorporators, 
F. L. Merrill and Geo. W. Hett; capital stock, 
$500,000. Ashland Lime & Cement Co., of Ashland, Wis,; 
incorporators, W. O. Lamb, T. Edwards and J. A. Quain; 
capital stock, $40,000. Probst Construction Coe., of Chicago, 
1ll.; incorporators, Herman Probst, P. T. P. Mueller and 
Bernard Lishter; capital stock, $50,000. Bushnell Metal 
Wheel Works, of Bushnell, [ll.; incorporators, James 
Cole, J. B. Spicér and 8. Bonfill; capital stock, $200,000. 
Milwaukee Southern Iron Co., of Milwaukee, Wis ; in- 
corporators, C. H. Hamilton. O. A. Mueller and Wm. 
Shimwell; capital stock, $30,000. 


Metal Market Prices.—Rails.—New York: $30.75 
old rails, $22 for iron and $17.25 for steel. Pittsburg: 
$26.50 to $27; old rails, $25.50 for iron, and $18.25 
for steel. Chicago: $31 to $32.50; old rails, $23 to $23.25 
for iron and $15 to $17 for steel. 

Foundry Pig Iron,—New York: $14 to $16. Pitts. 
burg: $15 to $17. Chicago: $14.50 to $16. 

Track Materials.—New York: steel angle bars, 1.75 to 
1.8 cts.; spikes, $1.9 to $1.95; track bolts, 2.65 to 2.75 cts. 
with square, and 3.1 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.9 to 2 cts. for iron or steel; iron 
or steel spikes, 2.05 cts.; iron track bolts, 2.8 cts. with 
square, and 2.9cts. with hexagon nuts, Chicago: splice 
bazs, 1.9 to 1.95 cts. for iron, 2 to 2.05 for steel; spikes, 2 
to 2.1 cts.; track bolts, 2.8 to 3 cts. with hexagon nuts. 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 47% and 40 per cent. on 
black and galvanized butt-welded; 60 and 47} on blaek 
and galvanized lap-welded. Casing, 50 per cent. 

Lead,—New York, 4.3 to 4.35 cts. Chicago, 41 cts. St. 
Louis, 4.1 cts. 

Structural Material.—_New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles, 2 to 2.1 cts.; tees, 2.5 to 
2.75 cts.; sheared iron plates, 2.05 to’2.25 cts.; steel plates, 
2.05 to 2.15 cts. for tank, 2.35 to 2.6 cts. for shell, 2.6 to 2.7 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams, 3.1 
cts.; channels, 3.1 cts.; angles, 2:05 to 2.1 cts.; tees, 2.85 cts. ; 
universal iron mill plates, 2.1 cts.; sheared steel bridge 
plates, 2.3 to 2.35 cts.; refined bars, 1.9 cts.; steel 
plates, 2.25 to 2.35 cts. for tank, 2.6 to 2.7 cts. for shell, 2.8 
to 2.9 cts. for flange, 4.25 to 4.5 cts. for firebox. Chicago : 
beams, 3.2 cts.; chanriels, 3.2 cts.; angles, 2.25 to 2.35 
cts.; tees, 2.7 to 2.85 cts.; universal] piates, 2.3 to 2.4 cts. ; 
sheared plates, 2.5 to 2.6 cts. for iron and 2.6 to 2.7 cts. for 
steel; steel plates, 2.65 to 2.75 cts. for tank, 3.25 cts. for 
shell, 3.5 cts. for flange, 4.25 te 5.5 cts. for firebox; boiler 
rivets, 4 to 4.25 cts, , 














